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Manufacturers are moving 
cautiously with tight rein on in- 
ventories and forward commit- 
ments. Copper buying resumes 
as market appears stable at low 
prices. 
U 


SINESS during April and May 

showed no positive trend. If 
additional soft spots developed in cer- 
tain directions, this was countered by 
some improvements elsewhere. Most 
significant aspect in the situation is 
the policy of practically all manufac- 
turing companies to squeeze down on 
inventories and pull in tautly on pur- 
chasing commitments. Back of this 
policy are two factors: (1) Dimin- 
ished demand for end-products from 
both domestic and industrial con- 
sumers; and (2) the decline in prices 
and increase of supplies in basic raw 
materials. 

But economic forces govern a 
buyers’ no less than a sellers’ market. 
For example, where a month ago cop- 
per prices were groggy from repeated 
slashes, the latest news indicates a re- 
vival of buying interest at 18c per lb. 
—the market price at this writing. 
Last of the nonferrous metals to sur- 
render to the downward price move- 
ment, copper is also the first to ap- 
parently become stabilized at new 
levels. This was indicated in last 
months’ INDUSTRIAL Horizon. 


A continued policy of skimpy 
inventories and short commit- 
ments, however, might well develop 
into an industry-generated psychologi- 
cal recession. For there doesn’t seem 
to be a sound economic dasis for a 
persistence of this policy. Many 
manufacturers — the automotive in- 
dustry in particular—are consuming 
raw materials and components at a 
rate in excess of their replacements. 
Personal income—although it dipped 
in March to $17,858 million—is still 
higher by $716 million than for 
March a year ago. There is a very 


On assembly line for new RCA 45-rpm record 
changers in the Indianapolis plant, inspectors on 
right check work of assemblers on left. 
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healthy volume of deferred purchas- 
ing power among consumers for TV 
sets, automobiles, appliances (yes, ap- 
pliances!) and other products wait- 
ing only for prices to get down. True 
enough, the period of adjustment may 
be far from over. It may still be neces- 
sary to curtail production, reduce 
prices, and pare inventories to the 
bone. But once these corrections have 
run their course, industrial buying 
must necessarily rebound to a normal 
level. 


Cheerful note is the apparent 
increase in labor productivity. 
In the May 1 report of the National 
Association of Purchasing Agents’ 
Business Survey Committee, 76 per 
cent of the purchasing executives say 
that man-hour production rate is mov- 
ing up. Improvement ranges from a 
“very slight” to a “very substantial.” 
Other bright notes in the NAPA re- 
port is an April production increase 
reported by 19 per cent of the com- 
mittee (the best report since Octo- 
ber) ; a slow rise in backlogs, with 23 


MONTHLY SCOREBOARD 


TREND IN FACTORY SALES OF 
SELECTED ELECTRICALLY OPERATED PRODUCTS 
SALES SALES 
MARCH 1949 | MARCH 1949 


COMPARED | COMPARED 


PRODUCT CLASSIFICATION wren tel tour ae 


MACHINE TOOLS 
MECHANICAL STOKERS # 


TOASTERS (AUTOMATIC) 

RADIO RECEIVING SETS ‘ALL TYPES 
TELEVISION RECEIVERS 

WATER HEATERS 


FARM AND HOME FREEZERS 
7 SUGHTLY UP Ng SLIGHTLY DOWN 


Note Compiled from available industry and government sources by 
the Market Research Department of ELECTRICAL MANUFACTURING 
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2 Comparison 1s for FEB 1949 as against JAN 1949 and 
FEB. 1949 as against FEB. 1948 


per cent reporting increases and 40 
per cent holding their own with 
March. Of those who reported pro- 
duction cuts in January, only 31 per 
cent showed further decline, while 69 
per cent moved up from their Janu- 
ary lows. 

Overall business trend, as seen by 
the NAPA, is to level off for the pres. 
ent. A possible pickup is seen for the 
third or fourth quarter of the year, 
The purchasing men are indulging in 
no depression pessimism, but do dis- 
play a cautious attitude toward cur- 
rent business conditions, watching 
closely the effects of declining prices, 

Buying policy is on a “hand. 
to-mouth to 60 days” basis. For 
the second month in succession, no 
commodity is reported to be in a 
critically short supply. Cobalt and 
shellac were listed in the abbreviated 
“up” list. 


Demand for capital goods 
(heavy machinery and equip- 
ment), according to President G. 
A. Price of Westinghouse at an 
annual stockholders meeting, may 
hold this year to a physical volume 
about double the average for the 
years 1935-39, even though current 
business has fallen off. Production 
should be at least double the 1935-39 
average. Despite lower sales and 
prices, industry, said Mr. Price, “will 
continue to improve its plants and re- 
place its old or obsolete machines in 
order to cut down costs, provided it 
can find the money to invest in these 
improvements.” 


Building construction and 
electrically operated products 
have a closer relationship than is ap- 
parent at first thought. But it is of 
course obvious that new construction 
—whether industrial, public, insti- 
tutional or residential—is a potent 
market for new electrical equipment, 
machinery, apparatus and appliances. 
It is important to note therefore that 
the costs of building materials are 
moving down and supplies are be 
coming ample; and that the com 
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Factory Shipments of Fractional-HP and Integral-Hp Motors* 
(First Quarter 1949 Compared With First Quarter 1948) 
1949—First Quarter 


Types of Motors 


1948— First Quarter 
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Units | Value Units Value 
Fractional-HP: | 
Aircraft motors, genera- | 
tors, and motor-genera- | 
tor sets 14,950 | $ 1,852,965 | 56,747 $ 1,661,562 
Universal motors and parts | 433,280 2,926,413 725,802 4,868,005 
; 
Shaded pole motors, all | 
types, rated 4 hp., 1725 
rpm and smaller, not in- | 
cluded above 313.655 1,095,714 | 383,263 1,772,827 
All other fractional-hp | 
motors, generators, and | z 
motor-generator sets | 1,408,259 18,035,686 2,304.327 34,351,529 
Total 2,170,144 | $23,910,778 | 3,470,139 | $42,653,923 
© | is | oat: rh 
Integral-hp motors, single- | 
phase, 1 hp and larger, all 
types 27,221 $ 2,312,068 79,921 $ 6,184,657 
- a i egal 
Integral-hp polyphase induc- | 
tion motors: 
1 hp up to and incl. 5 hp | 97,656 $ 7,707,030 167,182 $13,348,021 
Larger than 5 hp up to | 
and incl. 20 hp 28,044 5,515,646 55,167 9,666,122 
All others larger than 20 | 
hp up to and incl. 200 | 
hp 14,383 8,632,322 18,587 | 9,608,205 
| 
2 ———} od on 
140,083 $21,854,998 | 240,936 | $32,622,348 


Total 





* Based on statistics compiled by NEMA from member and reporting companies only. 


tract awards maintain a substantial 
level. For the 37 states east of the 
Rocky Mountains, contracts for build- 
ings, public works, and public utili- 
ties showed a 13-per cent gain in 
April as against March, although the 
total awards of $842,586,000 were 
off by 4 per cent from April 1948. 


Machine tool shipments perk- 
ed up in March; so did new or- 
ders. As reported by the National 
Machine Tool Builders’ Association, 
the new orders index (total orders) 
moved up to 93.l1—a jump of 12.2 
points from February. Shipments in- 
dex rose to 75.3 from 70.3. Foreign 
orders index, however, slipped from 
26.5 to 22.3. (Averages 1945-47- 
100.) 


Output of television receivers 
reaches to new peaks. March pro- 
duction (RMA member-companies) 
soared to 182,361 sets, as against 
118,938 in February. Highest pre- 
vious record was December, 1948— 
161,179 sets. Allowance should be 


made for the fact that each was a 
five-week month. Output of AM radio 
receivers showed improvement with 
607,570 sets in March against 498,- 
631 in February. But FM-AM sets 
fell off sharply —71,216 from 98,969. 
Persistent TV consumer demand de- 
spite general sluggish business con- 
ditions should convince skeptics that 
when the consuming public wants a 
product, there is sufficient purchasing 
power to back up the demand. 

March sales of radio receiving 
tubes were a bit healthier in March 
than February — 14,505,349 com- 
pared with 12,643,788. But they 
were way down from the 18,208,842 
sold in March last year. Of the cur- 
rent March total, 9,847,090 tubes 
went to new sets, 3,420,843 were 
used for replacements, 1,143,855 were 
exported, and 93,561 were sold to 
government agencies. 


Washing machines scored a 
recovery in March. Factory sales 
for standard-size household units as 





reported by the American Washer 
and Ironer Manufacturers’ Associa. 
tion rose by 21.9 per cent to 254,300 
units from 208,500 in February. The 
March total didn’t stack up as well 
against the figures a year before— 
there was a 37.7-per cent drop from 
the 408,512 units sold in March 
1948. 

Refrigerator sales, however, con. 
tinued at near-record levels, with 382,. 
861 units shipped in March, by those 
companies reporting their figures to 
NEMA, as compared with 348,539 in 
February. First-quarter sales totaled 
1,127,729 units, up 20 per cent over 
the 942,678 units shipped during the 
first quarter of 1948. 

Vacuum cleaner shipments in March 
also rose substantially over those of 
the previous month, according to the 
Vacuum Cleaner Manufacturers’ As. 
sociation, with 309,897 units sold as 
compared with 241,267 in February. 
Sales were off 12.7 per cent, however, 
from the 355,415 units shipped in 
March 1948. 

Among the small electric heating 
appliances, first-quarter sales were 
uniformly down as compared with 
first quarter 1948. The lone exception 
was automatic toasters with a first- 
quarter total of 927,405 units sold, up 
18.8 per cent over the 780,608 units 
sold in the first quarter of 1948, 

Such comparisons in factory sales 
of appliances against 1948 peaks, 
however, seem unrealistic, for last 
year was a year of abnormal move- 
ment to fill pent-up wartime demands. 
Current sales are very high as com- 
pared with peak prewar sales. 


Electric motor sales in the first 
quarter by those companies reporting 
their figures to NEMA reflect a con- 
tinuance of the gradual downtrend in 
shipments which took place during 
1948, as indicated in the accompany- 
ing table. Fractional-hp motor sales 
declined 37.5 per cent from the com- 
parable period in 1948, while sales of 
integral-hp, polyphase induction mo- 
tors, rated one to 200 hp, declined 
41.5 per cent. With postwar backlogs 
of orders now largely satisfied, trade 
sources indicate a return to the pre- 
war practice by which original equip- 
ment manufacturers can obtain in- 
ventories of small and medium-sized 
motors from motor producers on 4 
consignment basis. 


In nonferrous metals, copper 
is the prima donna. After tum 
bling by 514¢ per lb to 18¢ (market 
at this writing as established by cus 
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Hook-up wire jacketed with 


HEAT-RESISTANT DU PONT NYLON PLASTIC 
approved for temperatures to 90°C. 


NEW NYLON-JACKETED WIRE 


for Radio, Electrical and Electronic Devices 





Small diameter, 
light weight, and flexibility 
among the many extra 
advantages of nylon heat- 
resistant jackets 


The first thermoplastic-insulated wire 
to receive Underwriters’ approval for 
use in electrical appliances at tempera- 
tures to 90°C. is now being made by 
covering the wire with a jacket of 
Du Pont nylon plastic. 

Only a thin coating of lightweight 
nylon is needed to provide this added 
heat-resistance, instead of the heavy 
asbestos jacket formerly used. Thus 
this wire has the advantages of light 
weight, small diameter, and flexibility. 

And in addition to raising the heat- 
resistance of the primary insulation, 
nylon provides improved resistance to 
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HEAT-RESISTANT nylon-jack- 
eted wire, made by Gavitt 
Manufacturing Co., Brook- 
field, Mass., 
1/64” 


in two types: 


wall thickness with 
300-volt rating, and 1/32” 
wall thickness with 600-volt 
rating — both with 5-mil ex- 
truded nylon jackets. 





oils, chemicals, and abrasion. . . plus 
extra smoothness for easier pulling. 


To help you make better products 


Today, manufacturers of electrical wire 
are finding that a jacket of nylon re- 
duces deformation under load at ele- 
vated temperatures, and they are using 
this property to help meet the increas- 
ing demand for heat-resistant wiring. 
Nylon can help you make many elec- 
trical products better. This Du Pont 
plastic can be extruded over bare wire 
or over primary insulation. It can be 
molded into thin sections and intricate 
shapes, and around metal inserts. 

How can you take advantage of its 
unusual properties? To see how other 
manufacturers are using nylon profit- 
ably, and for valuable information 
on molding and extrusion of nylon, 
write for free booklets. 





E.I.du Pont de Nemours & Co. (Inc.), 
Plastics Department. 


MAIN SALES OFFICES: 350 Fifth Avenue, 
New York 1, N. Y.; 7 So. Dearborn Street, 
Chicago 3, Illinois; 845 E. 60th Street, 
Los Angeles 1, California. 
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BETTER THINGS FOR BETTER LIVING 
- THROUGH CHEMISTRY 








tom smelters) and facing a virtual 
buyers’ strike, the red metal, as al- 
ready noted, is beginning to show 
signs of recovery. Buying at the 18¢ 
level is coming into the open as brass 
and copper alloy product fabricators 
are beginning to replenish inven- 
tories. Copper scrap has become defi- 
nitely firmer. Several price advances 
have been posted by custom smelters. 
Indications are that stocks of scrap 
may be drying up. Copper producers, 
however, are wary of the situation 
and are trimming sails by curtailing 
mining operations through a shorter 
work-week. 

Further bolstering the copper mar- 
ket are the indications that govern- 
ment stockpiling program is being 
reactivated. It is understood that 
stockpiling requirements may call for 
at least 120,000 tons. It would be 
logical, trade sources feel, for the 
government to take advantage of the 
current lower prices. 


April shipments of refined 
copper, as‘reported by the Copper 
Institute, of course reflected the 
sharply reduced buying in_ that 
month. Deliveries to consumers hit a 
three-year low of 76,127 tons, sharply 
off from 113,154 tons (corrected) in 
March. But refined production rose 
to 93,866 tons from 88,165; while 
primary output dipped to 75,951 
from 79,256 tons (corrected). 


Lead and zinc markets, too, 
are a bit brighter. Projected stock- 
piling purchases are also playing their 
share in improving the position of 
these metals. Some improvement in 
buying was noted at the latest re- 
duced prices—l4¢ per lb for lead, 
and 12¢ for zinc. 
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7 SUGHTLY UP Na SLIGHTLY DOWN 


Note: Compiled from industry and government sources by the 
Market Research Department of ELecteica: MANUFACTURING. 


4 Comparison is for April against March 


b NEMA monthly index of domestic dollar sales billed Components 
of index are: laminated products; manufactured electrical mica, 
special dry process electrical porcelain; varnished fabric and 
paper, vulcanized fibre 


© Average reported production during APR. 1949 as against 
MAR. 1949 and APR. 1949 as against APR. 1948 


Other recent metals news indicates 
that world tin production this year 
may fall below earlier estimates of 
170,000 long tons. Continued unrest 
in the Far East may cut down output. 
Meanwhile the Department of Com- 
merce will permit private imports of 
tin for the first time since the early 
part of the war. Licenses for such 
imports, however, will be limited to 
off-grade metal, suitable for such 
purposes as solder, etc., where pure 
tin is not required. 


Steel supply is now in step 
with demand. This is apparent 
from all current indications. For 


the week of May 15, the scheduled 








Among feature articles 


production rate for steel hit a low 
of 95.6 per cent of rated capacity, 
the lowest since October 1948. Pre. 
vious week the rate was 96.2. This 
was the fifth straight decline. Yet this 
rate is only low in comparison with 
the preceding all-time highs. It is only 
in April that operations dropped be- 
low 100 per cent for the first time this 
year. Current rates are expected to 
be maintained through July. Mills are 
eating steadily into their backlogs and 
are pushing aggressively for new 
business. 


Clad metal output has mount. 
ed rapidly since the war. Recently 
published figures estimate annual 
business at $10 to $12 million. In- 
dustry sources predict 1949 volume 
as exceeding $15 million. 


Polystyrenes maintain a com- 
manding lead both in plastics produc- 
tion and sales. March figures (U. S. 
Tariff Commission) report produc- 
tion of styrene molding materials at 
14,984,375 lb, sales at 15,439,420, 
In February the corresponding fig- 
ures were 12,961,092 lb and 12,398.. 
052 lb. For phenolic molding mate- 
rials, March production _ totaled 
11,741,123 lb, sales 9,214,785 lb. 
February figures were respectively 
11,268,217 lb and 8,697,914 lb. Lami- 
nating phenolics accounted for 3,293,- 
187 lb output and 1,773,337 lb sales. 
February figures were approximately 
the same. Production of cellulose 
molding and extrusion materials to- 
taled 4,547,696 lb. in March; sales 
were 4,174,449 lb. Corresponding 
February figures were 4,322,490 lb 
and 3,974,501 Ib. 

Prices on some 51 phenolic mold- 
ing materials were reduced by Bake- 
lite Corporation effective May 15. 
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Closing Date for Product Design Awards Competition 


Closing date for manuscripts entered in the 
lltH ANNUAL Propuct Desicn Awarps 
ComPETITION is June 30. Entries to be 
eligible must be delivered to the Awards 


Competition Editor, ELECTRICAL MANUFAC- 
TURING, 1250 Sixth Avenue, New York 20, 
by 5 PM Thursday, June 30; or if mailed, 
postmark must not be later than midnight. 
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How to cut sealing costs 
with lathe-cut gaskets 








Send for this Gasket Handbook 


You'll find useful application and 
specification data in the new, en- 
larged 24-page booklet, ‘Arm- 
strong’'s Gasket and Sealing Ma- 
terials."" It contains up-to-date data 
on synthetic rubber, cork-and-syn- 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


Sealing costs frequently can be reduced 
through using small section, lathe-cut gas- 
kets. When made of the right sealing ma- 
terial, these gaskets permit the use of 
smaller machined flanges—or even stamped 
or spun metal flanges. Thus, by careful 
selection of gasket materials, the cost- 
saving features of such design changes can 
be realized to the fullest extent. 

Lathe-cut gaskets, made from one of 
Armstrong’s many cork-and-rubber com- 
positions or straight rubber compounds, 
will provide an effective, economical seal 
in most applications of this type. 

These square or rectangular section rings 
are used even when a round or complex 
section gasket seems to be required. Ordi- 
narily, a cork-and-rubber or rubber gasket 
will deform sufficiently under pressure and 
afford an effective, low-cost seal. 

For example, the cost of sealing chlo- 
rinated oils was reduced by replacing a 
cast iron flange with the pressed steel con- 
struction in figure 1. The lathe-cut gasket 





> 


modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 


ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
9506 Arch Street, Lancaster, Pa. 





made of an Armstrong straight synthetic 
rubber deforms under pressure to provide 
a tight seal at lower cost. 

The rolled edge flange in figure 2 also 
replaced a cast iron unit. In this case, an 
Armstrong’s cork-and-rubber lathe-cut gas- 
ket was used. Because cork-and-rubber is 
truly compressible, it conforms to the 
rolled edge without slipping out of place. 


In figure 3, a lathe-cut gasket, made of 
an Armstrong synthetic rubber compound, 
replaced an expensive molded part. To 
facilitate removal of the screw-on cover, 
the contact area of the gasket was reduced 
by one half. Yet a tight seal was main- 
tained because the gasket was firmly seated 
on the round edge. 

Armstrong’s cork-and-rubber and rubber 
compounds may help reduce your sealing 
costs. We recommend that you discuss 
your application with an Armstrong repre- 
sentative. Methods and materials = 
he suggests may enable you to do 
a better sealing job at lower cost. 









Please send me at once a copy of the new 24- 
page booklet, “Armstrong’s Gasket and Seal- 
ing Materials.” 


ARMSTRONG'S 
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From both an electrical and a mechanical standpoint, 
Delco industrial motors are designed and built for con- 
tinuous peak performance—there’s no down-time with a 
Delco. The truth of this statement will be apparent to 
anyone making a unit-by-unit examination of a Delco 
and discovering among its components such engineering 
advancements as a double-shell, corrosive-resistant, cast- 
iron frame; Delcote-insulated coils; unit-cast rotor and 
shaft, dynamically balanced; positioned bearings; sim- 
plified lubrication; water-tight conduit box. It is plus 
values such as these which help to explain why Delco 
motors stand up to their jobs—why they operate at less 
cost for a longer period of service. You can depend on 
Delco for motors that are RIGHT for your individual jobs. 


For complete information on Delco motors 
write Delco Products, Dayton, Ohio, or call 
our nearest sales office. 


DELCO MOTORS 


DELCO PRODUCTS, 


DIVISION OF GENERAL MOTORS CORPORATION 


SALES OFFICES: CHICAGO « CINCINNATI » CLEVELAND ¢ DETROIT « HARTFORD, CONN. 
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The use of plastic moulded terminal insulation 
gives unusual flexibility and other design ad- 
vantages inherent in a moulded piece. These may 
involve color, size, or shape, as the cross section 
of the moulded sheath can be made to order. 


Superior to rubber, this plastic has higher dielec- 
tric properties, “live” flexibility, and low shrink- 
age. Not affected by oil, grease, age, sunlight, 
or temperatures up to 170° F., the material is 
practically irremovable. A large selection of 


UNLIMITED DESIGN POSSIBILITIES opaque colors are available for special coding 
or matching. 


Here, for example, the grommet has become 


an integral part of the terminal's insulation.] The AMPsulation process is for use in the mass 
production of “leads.” AMP applies the plastic 
insulation, by its special methods, to pre-crimped 
terminals. Any AMP terminal or connector of any 
tongue size or shape can be used, whether ap- 
plied by hand, power presses, or automatic 
machine. AMPsulation process can be suited 

Here the moulded insulation serves as a | to almost any lead you may be using, or con- 

seal from dirt, atmosphere, or vibration. template using. 


Further information concerning AMPsulation can 
be had by sending samples of wire and lead 
specifications. Complete details of any of the 
complete line of Solderless Wiring Devices, 
PRE-INSULATED terminals, automatic machines, 
or tools, can also be had by writing to: 


AIRCRAFT-MARINE PRODUCTS Inc. 


1504 N. FOURTH STREET, HARRISBURG, PA. 


Sole Canadian representative : 
F. MANLEY & SONS LTD., Toronto, Ont., Canada 


i 
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Here’s a million-dollar question: 


How many 


UNCOUNTED 
OPPORTUNITIES 


HAVE YOU ...LO increase 


your product’s sales? 


Give a product a useful new feature... give 
it the ability to supply to its users exact 
facts-in-figures on its performance or produc- 
tion... and you apply a powerful booster 
to sales. 

This has been proved to manufacturers in 
almost every industry who have built Veeder- 
Root Counters into their products as integral 
parts, to count everything from coins inserted 
to parts produced. Few counter uses are alike 
...- Many were not apparent at all until a 


Veeder-Root |MClOwUINITIERIS 


ELECTRICAL MANUFACTURING 













Pa 


Veeder-Root engineer was called in to see if 
he could figure one out. And today, it’s worth 
anyone’s time to find out if he can count his 
way to new sales (perhaps even new markets) 
with the competitive selling advantages 
gained by built-in Veeder-Root Countrol. 
How about your products? Write. 


VEEDER-RGOT INCORPORATED, HARTFORD 2, CONNECTICUT 
In Canada: Veeder-Root of Canada, Ltd., 955 Se. James Street, 
Montreal 3. In Great Britain: Veeder-Root Ltd., Kilspindie Road, 
Dundee, Scotland. 





JUST LOOK AT THESE FEATURES... 










SHELL 


High strength alumi- 
num alloy .. . High 
resistance to corrosion 
. with surface finish. 


CONTACTS SCINFLEX 
High current capacity ONE-PIECE INSERT 


- + + Practically no volt- High dielectric strength . . . 
age drop. No addi- 


tional solder required. 





. a, 


High insulation resistance. 





~——BENDIA-SLINTILLA 


ELECTRICAL CONNECTORS 


the Finest money can buy! Contacts that carry maximum 


currents with a minimum voltage 
drop are only part of the many new advantages you get with 
Bendix-Scintilla* Electrical Connectors. The use of “Scinflex’’ 
dielectric material, an exclusive new Bendix-Scintilla develop- 


CHECK THESE OTHER ADVANTAGES ment of outstanding stability, increases resistance to flashover 


and creepage. In temperature extremes, from -—67° F. to 





d +300° F., performance is remarkable. Dielectric strength is 
e Moisture-proof, Pressure-tight e Radio never less than 300 volts per mil. Bendix-Scintilla Connectors 
Quiet e Single-piece Inserts e Vibration- have fewer parts than any other connector on the market —and 
proof e Light Weight e High Insulation that means lower maintenance costs and better performance. 
Resistance e Easy Assembly and Dis- ~ TR 


assembly e Fewer Parts than any other 
Connector e No additional solder required 


sini ne 
WRITE DIRECT TO 
THE SALES DEPARTMENT 


SCINTILLA MAGNETO DIVISION of 
SIONEY, NEW YORK 


* BENDIX 
SCINTILLA 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, New York 









AVIATION CORPORATION 
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ERE’S SOMETHING 


This forerunner of sectional bookcases and mod- 
ule furniture happened in 1877. The ‘‘aperture’’ 
was for the passage of books. No mention was 
made of its service as a look-out for Junior so 
that he could bury the ‘“‘penny dreadful’’ and 
substitute an Oliver Optic at papa’s approach. 


This bookcase might not have been folded away 
with dead yesterdays if Twin-Fast twin thread 
wood screws had been available to give added 
holding power to the hinges. Though Blake & 


T7077 b> 


Machine Screws and Nuts, Wood Screws, 


Stove Bolts, 





Tapping Screws 


FOR THE BOOK 





Johnson was then in its 18th year, it was not to 
introduce Twin-Fast until 66 years later. 


The Twin-Fast Screw is but one of the signifi- 
cant milestones in Blake & Johnson’s 100 years 
of service to American industry. By using Blake 
& Johnson’s machine screws, wood screws, stove 
bolts, tapping screws or other screw machine 
products, today’s manufacturers are profiting 
by this company’s century of experience. 


Write for catalog of complete line 
of Blake & Jobnson fastenings 


SS 





_ Screw Machine Products, Wire Forms, etc. 


Ea eae Se 
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» Conleny OF MANUFACTURING OF FASTENING DEVICES FOR INDUSTRY 


ELECTRICAL MANUFACTURING 
























High starting torque, high operating 
speed; adaptability to speed control—to 
these inherent characteristics of series 
motors Robbins & Myers has added 
many performance advantages. New, com- 
pletely redesigned R & M universal 
motors, from 1/100to 1/3 horsepower, 
are ready now for powering your small 
equipment. 


BETTER, INSIDE AND OUT 


From their dynamically balanced arma- 
tures to their rigid, welded-steel shells, 
nothing has been slighted. Commuta- 
tion, brushes, bearings, insulation, and 
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YOU'LL LIKE THESE 


They Help You Solve Your Problems: 


Re M 





UNIVERSAL 


f 


ventilation all represent true progress— 
progress backed by the competence born 
of long, successful experience. 


STANDARD TYPES—AND “SPECIALS,” TOO 


In the four frame sizes, there’s the right 
motor for every need—sleeve or ball- 
bearing; fixed rotation or reversible; 
open or totally enclosed; standard or 
special ratings ... and a welcome variety 
of housing types and end-heads. 


YOURS FOR THE ASKING 


We'll be glad to send you literature on 
these new motors. And, if you would 
like to have R & M sit in on a discussion 
of powering improvements—that’s yours 
for the asking, too. Address Robbins & 
Myers, Inc., Motor Div., Dept. C-69, 
Springfield 99, Ohio. 


MOTORS 


STANDARD PAD BASE 


STANDARD LOW BASE 
(Also “Medium” and “High” Types) 
HUB MOUNTING 


FACE MOUNTING 


FLANGE MOUNTING 




























































when you need 


GOOD 
INSULATION 


. . . to make your product sell and serve, you have only 
two choices so far as mica goes . . . ordinary mica, and 
MACALLEN MICA. And—because it is easy and eco- 
nomical to say MACALLEN, and hard and expensive to 
right the engineering wrongs that poor mica brings, you'll 
find that most canny production and purchasing men are 
forgetting that there's such a thing as plain, everyday 
mica. Just check on those electrical products that lead the 
reputation parade. You'll find that they are MACALLEN 
MICA insulated—one good name helping another. 


MACALLEN MICA 


when you think of MICA, 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE think of MACALLEN 


THE MACALLEN COMPANY vin ee en 2 i mon an 
CHICAGO: 565 W. WASHINGTON BLVD. e@ CLEVELAND: 1231 SUPERIOR AVE. 


PRECISION... 


Many engineers never connect pre- 
cision with mica processing—until 
they become acquainted with 
MACALLEN MICA, with its ac- 


curacy of shape, thickness, flexibil- 


ity and other qualities. Do you 


know it? 
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Manual Transformer-Type Reduced-Voltage Starter 





















Here is the first outstanding im- 
provement in manual transformer- 
type starters in twenty-five years. 
It is a worthy addition to the Allen- 
Bradley line of motor controls. 

An unusual feature is its adjust- 
able time delay, which prevents 

careless operators from switching 
the motor too quickly to full run- 
ning voltage. Many other features 
are described on the next page. 


} with time 
SIZE B—S5Ohp, 220v; 100hp, 440-600v 
The NEW Bulletin 646 Manual Trans- 
former-Type Starter differs in many details 
4 from older types of reduced-voltage starters. 


Time-tested developments... like Allen- 
Bradley double break, silver alloy contacts 

. assure long, trouble-free service. See 
next page for further details. 


Allen-Bradley Co., 1316 S. Second Street, Milwaukee 4, Wis. 


LEY 


TYPE STARTER 


see 
next 


page 
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TRUE ERY 





Speer 
carbon bi brushes 
mEPLECY’ 


O years 
of experience 


ple of Spee! are r 


| exam 
‘semble es en tO deg- 
000 @ 


15; 


Reflected in almost every important carbon 
brush advancement since the first, is Speer 
Carbon Company’s never-ending search 
for better commutation. Major Speer devel- 
opments include Multiflex and Transert 
design—brush assemblies for a wide range 
of jobs. 


Speer’s half-century of experience is avail- 
able for the study of your commutating 
problems. 


Speer @- 


aNTicltmedel atthe drushes -contacts - welding electrodes - graphite anodes - rheostat discs - packing rings- carbon parts 
EMR CHICAGO’ CLEVELAND: DETROIT: MILWAUKEE-NEW YORK: PITTSBURGH 
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Fastener appearance that contributes 
to the sales appeal of the final product— 
helps you get True Fastener Economy. 
The exceptionally fine finish of RB&W 
Cap Screws and Square Head Cup Point 
Set Screws is the product of more than a 
century of continuous research and 
progressive development in fastener 
manufacturing . . . backed by the skill of 
four generations of RB&W men and women. 


Plants at: Port Chester, N. Y., Coraopolis, 
Po., Rock Falls, Ill, Los Angeles, Calif 
Additional sales offices at: Philadelphia, 
Detroit, Chicago, Chattanooga, Ookland, 
Portland, Seattle. Distributors from coast 
to coast 


THE COMPLETE QUALITY LINE 


THINGS THAT MAKE AMERICA STRONG 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 


ELECTRICAL MANUFACTURING 








ERP’S electrical wiring con- 

duit that’s a favorite with 
machine tool manufacturers— 
ideal wherever wiring is ex- 
posed to moisture, oil, acid fumes, 
chemicals, grease and dirt. 

The lining is square-locked 
galvanized steel flexible tubing. 
The jacket is made with Geon 
polyvinyl resin—a smooth, easy- 
to-clean covering. Even more im- 
portant—the Geon-made jacket is 
oil and moisture resistant and 
extremely abrasion resistant. 

This conduit gives electrical 
wiring the long-life protection 


“Sealtite” Conduit, a product of The American Brass Company, American 


that so many industries have 
sought—such as paint, chemicals, 
printing, dairies, and textiles... 
to name a few. 

This is another example of the 
many jobs that versatile Geon 
polyvinyl materials do so well. 
For these remarkable materials 
can be extruded, compression 
or injection molded, calendered 
into sheet or film. Products can 
be made resistant to water, oil, 
grease, acids and alkalies— 
to aging, weather, and wear. 
Colors can be brilliant or sub- 
dued, as desired. 


Metal Hose Branch, Waterbury, Connecticut. Cutaway view shows flexible 
metal lining, and smooth extruded covering made with Geon polyvinyl resin. 





Machine shown is a Warner & Swasey 16” Electro-Cycle Turret Lathe. 


Find out how Geon polyvinyl 
materials may be used to improve 
your products—or help you de- 
velop new and better ones. Com- 
plete information and technical 
advice are yours for the asking. 
Please write Dept. J-6, B. F. 
Goodrich Chemical Company, 
Rose Building, Cleveland 15, O. 





A DIVISION OF 


B. F. Goodrich Chemical Company ......2225:2) Ss. 


GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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BODINE 























loads continuously. Ample reserve for 
Height, 77”. Eight different windings. 





FRACTIONAL HORSEPOWER MOTORS 


TYPE N MOTOR 


Available in three 
basic sizes. Smallest 
motor is 334” in diam- 
eter, largest is 51/4”. Al- 
most any type of wind- 
ing. Standard ratings 
from 1/150 to 1/6 hp at 
1725 rpm. Used on such 
devices as blowers, 
pumps, coin - handling 
equipment, communica- 
tion equipment, thera- 
peutic devices, sound-re- 
cording and reproducing 
equipment, and machine 
tools. 


TYPE VCF-12 
MOTOR 


Normally supplied with 
series windings 
variable-speed character- 
istics and nominal speed 
of 5000 rpm. Compact 
(2\44” high), generous 
power, lightweight, small 
enclosure. Operates such 
devices as adding ma- 
chines, calculating ma- 
chines, check protectors 
and motion-picture pro- 
jectors. 


SPEED 





Group 7: Rugged reducer for driving heavy 


overtoads. 


ELECTRICAL MANUFACTURING 














... «++ ENGINEERED FOR YOUR PRODUCT 


Without 





TYPE K MOTOR 


Without speed re- 
ducer: Normal 60-cycle 
output ranges from 
1/2000 hp to 1/500 hp 
on continuous duty. 
With speed reducer: 
Drive-shaft speeds rang- 
ing from 300 rpm to 1 
rpm and with torque 
ratings of 1.3 in. oz to 
110 in. oz, respectively. 
The Type K motor 
(which is 2%” high) is 
especially adapted to use 
on instruments and tim- 
ing devices. 





TYPE U MOTOR 


Available in 1/20 and 
1/15 hp, at 1725 rpm, 
= 1/30 hp, at 1125 

Diameter 47”. ° 
Split-phase construction. 
Resilient mounting for 
quiet operation. Thermal 
overload protection. For 
use in office ma 
automatic phonographs, 

ating pumps, air- 
conditioning equipment. 
Available only in stand- 
ard construction and on 
quantity orders. Attrac- 
tively priced. Rapid de- 





























Speed Reducer livery on all orders, 
aa 
SERIES WOUND 
MOTOR PARTS 
SET includes: Field 
core and coil assembly, 
armature, brushes and 
associated parts, and fan. 
SIZE: Tene : 
Wound to order for all 
] fractional horsepower rat- 
ings. APPLICATION: 
Portable power tools 
and appliances. 
ame i 
REDUCER MOTORS 
Group 2: Designed to deliver 
moderate torques. Height, 434”. 
Group 4: Double 
worm-gear re- 
ducer for trans- 
5 mitting high 
oe Group 3: Single-reduction, worm- 
61/.”. . F gear reducer, designed for transmitting Group 1: Designed to transmit 
moderate torques. Height, 474”. low torques. Height, 354”. 
DISTRICT AGENTS 
BUFFALO 3, N. Y. CLEVELAND 3, OHIO ew itsmkeee ts ROCHESTER 4, N. ¥ 
Ellicott Square —S. E. Shea 4500 Euclid Ave. —W. R. Uffelman 411 So. Wall St. —H. M. Hall 825 Commerce Bldg.—S. E. Shea 
eae mL tte DETROIT 1, MICHIGAN PILLS em LL ste) SAN FRANCISCO 3, CALIF 
sae 686 Massachusetts Ave.—W. A. Black 4464 Cass Ave.—C. D. Miller 712 Sixth Ave., So.—A. C. Jacobson 995 Market St.—J. F. Cady 
KANSAS CITY 6, MISSOURI NEW YORK 18, N.Y 
e 903 McGee Street—T. Pellmounter 55 West 42nd St.—H. C. Mayorga 
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YOU LETTER FASTER, BETTER WITH LEROY* EQUIPMENT 


Lettering and symbol drawing is uniform and quick 
when you use LEROY “controlled lettering” equip- 
ment. It requires no special skill or training. You 
can form perfect letters on the very first trial . . . de- 
velop speed with a few minutes of practice. LEROY 
uniformity guarantees the same crisp, precise letter- 
ing on all your drawings. Moreover, LEROY letter- 
ing is free from the risk of smearing because the 
template is always well below the working line. 


LEROY equipment offers a wide variety of alphabets 
and sizes, including Regular Gothic; Reversed, Con- 
densed, Extended and Outline Gothic; Cheltenham; 
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Greek; Isometric alphabets and ellipses; Electrical, 
Map and Welding symbols. In addition, K&E can 
make special LEROY templates with your own 
words, phrases, designs, symbols or trade marks. 


You may start your LEROY equipment with a single 
template, scriber and pen; or you may choose one 
of the complete LEROY sets that will give you a full 
lettering range. 


Ask your nearest K&E Dealer or Branch for a demon- 
stration of LEROY equipment or write to Keuffel & 
Esser Co., Hoboken, N. J. for the LEROY Booklet. 


ELECTRICAL MANUFACTURING 





NEW K&E WIDE FRAMED TRIPODS 
GIVE MAXIMUM STABILITY 


The wide framed leg construction of these new K&E 
tripods and the wide, all-metal hinges joining the 
legs and head result in great torsional stability. This 
makes the instrument much steadier—less vibration 
—in windy weather. Legs are straight grained maple. 
They are easy to plant firmly, because of their long 
steel “Stoodite” tipped shoes and large spurs—the 
kind a man can get his foot on, even with boots or 
galoshes. The head fits all instruments with the 
standard 314 inch by 8 threads. K&E Wide Framed 


Tripods are made in stiff leg and extension styles. 


Ask your K&E Dealer or Branch to show you these 
tripods, or write to Keuffel & Esser Co., Hoboken, N. J. 
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ALBANENE* TRACING PAPER 
WILL NOT DETERIORATE WITH TIME 


ALBANENE Tracing Paper is made from a 100% 
pure rag base. Its fine printing transparency is due, 
not to oils that leak and “bleed,” but to a synthetic 
transparentizer that K&E developed specially for 
this purpose. Prints made today from drawings made 
on ALBANENE years ago, prove conclusively that 
ALBANENE does not turn 

brittle nor lose its trans- 

parency with time. 


Ask your K&E Distrib- 
utor or any K&E 
Branch for a sample 
or write to Keuffel 

& Esser Co., 

Hoboken, N. J. 


*Trade Mark ® 
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Ten years ago Holtzer-Cabot 
instrument motors set a new 
standard in accuracy and com- 
pactness. Today, with ten years 
of refinement, these dependable 
products power many of the 
finest instruments throughout the 
world. Both synchronous and 
induction designs are in sizes up 
to 1/500th horsepower, gear head 
outputs down to 1 r.p.m. Many 
models can be secured from 
stock, or they can be built to 
special order. Write for complete 
information. 

























HOLTZER-CABOT, INC. 


AFFILIATED WITH REDMOND COMPANY, INC. « 
BOSTON 19, MASSACHUSETTS 


OFFICES IN NEW YORK, PHILADELPHIA AND CHICAGO 








For applications such as Recorders, Industrial Process 


Controls, Tower Clocks, Timers and Traffic Controls. ve ora ng “dee , = 
8 Re tee ah 






GNERS AND MANUFACTURERS OF FRACTIONAL HORSE-POWER 
LECTRIC MOTORS FOR THREE-QUARTERS. OF A CENTURY 


ELECTRICAL MANUFACTURING 
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| Give you high-performance surfaces 


CLAD METALS with economy inside . . . for a world 


of profitable product fabrication! 


You get the solid metal surface of your choice when you 
specify SuVENEER CLAD METAL .... dense, non-porous, 
non-peeling, impermeable . . . bonded inseparably to a core of 
low carbon strip steel. You enjoy economy of purchase, while 
assuring performance values for your products inherent in the 
cladding metal you select. @ Quality-produced SuVeneer Clad 
Metals are available in easy-handling coils, precise in every 
specification. Write us on your requirements. 


Superior Steel 
CORPORATION 


CARNEGIE, PENNSYLVANIA 
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Look tor and Soe 


KLIXON PROTECTED MOTORS 


KLIXON PROTECTORS HOW THEY OPERATE 
Provide Best Protection Against Motor Burnouts 












| x 
Avoid costly motor repairs and replacements by specifying and Ss “ES 


using motors with built-in Klixon Protectors. 
Built-in as an inherent part of the motor by the manufacturer, , 
a Klixon Protector is on duty twenty-four hours a day ready to ww 


prevent the motor from burning out should it become danger- CLICK. ..IT'S OFFI 

+ When temperature within the equipment 
ously overheated. And because they are built-in you get a proven reaches the danger point, Klixon Pro- 
and tested combination of a motor and protector matched to each pouer saabe he Geass We See 


other assuring safe protection for the life of the motor. 


Regardless of the type of motor driven equipment you manu- 
facture or use, always specify motors with Klixon Protectors. 
Remember, too, Klixon Protectors are available in transformers, 
solenoids, variable transformers and other electrical equipment. 





CLICK...IT'S ONI 
When the equipment cools to safety, the 


SPENCER THERMOSTAT ct Klixon Protector ome the power “on” 
ivisi LIxO automatically when the automatic reset 


Division of Metals & Controls Corp. 


type is used... or by pushing the reset 
106 FOREST STREET, ATTLEBORO, MASS. a 


button when manual reset type is used! 





F pays to use your 


custom molder’ss know-how 





say men whose plugs keep aircraft engines dry 


@ Silica gel aircraft engine dehydrator 
plugs outmode the messy, costly job 
of coating the interior of new engines 
with grease and oil, then cleaning 
and flushing them before use. Their 
story illustrates a key point in product 
development: 

When you call in an experienced custom 
molder and give him a true picture of how 
and where your product must serve, you go 
a long way toward insuring production 


CUSTOMER: 


Clark Metal Products Co., 
Bridgeport, Conn. 


MOLDER: 


Bridgeport Moulded 
Products, Inc. 


MATERIALS: 
General-purpose Durez 
phenolic plastic, 
metal, glass. 


economy and customer satisfaction. 

Here, the molder learned that close 
tolerances on plastics thread and flats 
were vital in order to keep moisture out. 
Likewise the plastic must have torque 
strength, as the plugs are screwed tight 
into engine heads and crankcase open- 
ings. Also heat resistance, since the 
absorption factor of the silica gel is 
often renewed by applying heat to it. 

This seemed to indicate an expensive 


PHENOLIC 
bt 33) 3] 


PROJECT: 


Dehydrator plugs for 
aircraft engines. 


iegas kag. va 


Sney vinee lie ph icant 1 Mea et ce Saye 


Gi ee at 





special-purpose or impact Durez phe- 
nolic. Yet the molder, by suggesting a 
minor design change, met all specifica- 
tions with a general-purpose type of 
Durez . . . at substantially lower cost. 

A part of your molder’s business is 
to recommend plastics that fit the job. 
Our business at Durez is to produce 
them ... in phenolics. We offer you 
and him constructive help in using 
plastics most profitably. 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 
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PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 


‘ 
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When a blueprint calls for springs of ‘high tensile strength and 
resistance to corrosion, Seymour Nickel Silver is specified regularly. 
This alloy has a modulus of elasticity of 18,000,000 Ibs. per square 
inch, which is approximately 20% higher than that of other copper 
alloys, resulting in stronger, more rigid springs. Parts are easily plated 
with gold, silver, nickel or chromium without the necessity of preplating. 


Write for your complimentary copy of the Seymour Nickel Silver 
Catalog containing complete data on the entire range of Seymour 
Nickel Silver alloys and their applications. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN. 


--SEYMOUR NICKEL SILVER~—: 
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ANOTHER DIE CAST PRODUCT MADE BETTER ON KUX DIE CASTING EQUIPMENT 


plain [O SGC... rRousLe wow “Pop our” oF 


THE NEW CASCO 


VIS-O-LITE 


AUTOMATIC 

















O 
OSL WRK 
OX 
SONS 
x 
4 525 
4, S26 
3 
Q 
p FOR QUALITY DIE CASTINGS % 
x bs 
QO 
& 
‘ QS$cCoO Uses 
O O 
x f Q 
% x ee DIE CASTING MACHINES J 
% : “ ” . Os 
Y Onicinators of the famed pop-out” automatic os 
lighters, as well as defrosting fans and power tool x 
% kits, Casco Products Corporation rely on Kux Die re 
» Casting Machines to assure success for their newest dO 
¥% ... the Vis-O-Lite Illuminated Lighter that glows in J 
2 the dark! 
Long experience in producing equipment for all C2 
phases of modern die casting, makes KUX Machines 6 
YQ ; ; 4 625 
the wise choice for the manufacture of outstanding die cast products Se 
x» by many other leading companies. oS 
There’s a KUX Machine to solve your particular die casting 5 
problem! Write for illustrated catalog showing complete line of co 
KUX Die Casting Machines. 0 
0 
Oo 
v 
‘\ mMoDEL BH-30 ILLUSTRATED 
» 
» 
Hydraulically operated die casting ma- 
chine for production of zinc castings 
“ weighing up to 10 pounds. 
XS Write for illustrated catalog showing com- 
\\ plete line of KUX Die Casting Machines. 
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OTORS 


Knowing the importance of efficient, 
dependable motor operation in win- 
ning product leadership, more and 
more design engineers are specify- Series universal motor parts spe- 
ing Lamb Electric Motors. cially designed for food-mixers 


ond sewing machines. 































Specially engineered for each prod- 
uct or device, Lamb Electric Motors 
provide the exact mechanical and 
electrical requirements for a specific 
Intermittent high torque motor application. 


with low weight factor is adapt- 


sble to man | li ’ ° ° 
tions. ee Our 34 years’ experience in motor 


engineering frequently enables us to 
make product design suggestions 
which reduce product weight, pro- 
vide compactness, improve perform- 
ance, and lower cost. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 





This small, sturdy motor can be 
readily adapted to a wide range 
Light-weight universal motor with of industrig} applications. 
efficient spur gear speed reducer 
for mony types of portable 
equipment. 


Universal motor with shoft car- 
ied on double row ball bear- 
ings; developed for use a 
high-speed grinder. 
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THE BOXER, America’s No. 1 fa- 
vorite for 1949, gets his name from 
the fact he uses his front paws in 
much the same way as a human 
boxer when fighting. Coloring of 
coat ranges from fawn to brindle, 
but his muzzle is always black. 





Buyers Who Know 


Look at the Pedigree 





Dependable Packaging 
Since 1872 





IHE UNION SHIELD is the pedigree 
mark of a box with 75 years of 
packaging leadership behind it. 
That’s why Standard Brands uses 
Union boxes to carry Royal Puddings 
—choice of millions—to dealers all 
over the country. 
The Union shield means every step 
in the making, from tree to finished 
box, is tested and controlled by one 





CERTIFICATE 
OF BOX MAKER 
THIS BOX CONFORMS TO ALL 
CONSTRUCTION REQUIRE- 
MENTS OF CONSOLIDATED 
FREIGHT CLASSIFICATION 


ZA esi 175 wei 


SIZE 
LIMIT 


management in America’s largest in- 
tegrated pulp-to-container plant. 

Four modern box plants, five of the 
world’s largest paper machines, and 
vast timber tractsare your guarantee of 
consistent quality, consistent service 
and fair price, today and in the future. 

That’s why every month more mak- 
ers of famous brand products are 
shipping in Union boxes. 


UNION Corrugated Containers 


UNION BAG & Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. 


Corrugated Container Plants: SAVANNAH, GEORGIA + CHICAGO, ILLINOIS + TRENTON, NEW JERSEY 
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UNIT-COOLED 
D-C MOTORS 


that Car 
tun atever/ 


For applications where dirt, dust, or oil-laden atmospheres make it difficult 
to use open or partially enclosed motors, here’s the newest improvement in 
General Electric standard, totally enclosed, unit-cooled d-c motors—ven- 
tilation entirely independent of motor speed. 


In adjustable-voltage systems, these Type CD motors can be run well 
below full-field speeds over long periods of time and deliver full torque 
continuously, without danger of overheating. Full ventilation at all times is 
provided by a single Tri-Clad * induction motor driving two blowers at con- 
stant speed — one circulating internal air, the other external air. 

Still available, to meet your limited speed range requirements, is the 


single-blower type. In this less expensive motor the internal cooling air is 
circulated by a shaft-driven fan. 





In this cutaway illustration of the G-E 


a Sc : ingle-bl it-cooled d- a 
With either type, no piping, ductwork, air filters or pressurized air supply  j°8 SS ecviah hare: “ dann ne i 
are needed. Both are available in ratings from 15 to 200 hp. See Bulletin taminated outside air, is cooled by flowing 


i ‘ . : th h passages set at right angles to the 
GEA-4469 for details of single-blower type; new bulletin on two-blower . (cvS! P&® caeneane. Sale indie uae 


type will be available in a short time. peratures are maintained at all times. 
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MEETS MORE NEEDS— 
WITH ADDED RATINGS! 


Yes, General Electric’s standard line of 
machine-tool control transformers can 
now be applied to a greater variety of 
your designs. Five new additions have 
been made to the all-purpose (multi- 
tap primary) group, widening the avail- 
able range to include ratings from 0.150 
kva to 3.0 kva. These compact, versa- 
tile units save panel space, reduce in- 
ventory and storage costs, and contain 
built-in protection against damage from 
sustained overload. Many ratings are 
in stock, at attractive new prices. 





PROVIDES PUSH OR PULL— 
ELECTRICALLY! 


Need a reliable straight-line push or 
pull motion in your machine? It’s a 
precision job with G-E heavy-duty 
solenoids, made in a complete line for 
a-c or d-c. Available maximum stroke 
distances range from 34-inch up to 3 
inches, and thrusts from 0.65 pounds 
up to 97 pounds. New bulletin gives 
complete information on ratings, plus 
a section on considerations in selecting 
a solenoid. See Bulletin GEA-5163. 





GAGES ROUGHNESS — 
BY “RULE OF THUMB”! 


Here’s a handy, simple way to test ma- 
chined surfaces by feel and sight. With 
General Electric pocket-size roughness 
scales, shop men can quickly check 
whether finished surfaces meet your < 
specifications. Result: time spent on 
unnecessarily fine finishing and rejects 
due to insufficient finishing are both 
avoided. Set includes leather case and 
two 6-inch metal scales divided into 
24 surfaces. Available immediately. 
See Bulletin GEC-311. 
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Now—bringing you 
more customer goodwill 


THE TRI CLAD MOTOR 
EXCHANGE PLAN 


You can now give your customers added assurance of 
operating continuity in the machines you equip with 
Tri-Clad motors—already the best-protected general- 
purpose motors money can buy. General Electric’s new 
Tri-Clad Motor Exchange Plan relieves you of motor 
service responsibility, eliminates the need for you to 
maintain motor repair facilities. Your customer profits 
by extra down-time protection, lower-cost motor main- 
tenance, and reduced spare-motor inventories. 


How the plan works 


If your customer’s motor needs repair, his dealer or dis- 
tributor exchanges it for a factory re-conditioned motor 
carrying a new-motor warranty—quickly, with no red 
tape. Inoperative 
motors are quickly 
replaced from the 
nearest of 16 General 
Electric motor- 
exchange centers. 
For full information 
on the plan see 
Bulletin GEA-5180. 




















LAI T 


General Electric Company, Section A668-74 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 

( ) GEA-4469 — Unit-cooled d-c motor 

( ) GEA-5163 — Heavy-duty solenaids 

( ) GEA-5180 — Motor exchange plan 

( ) GEC-311 — Roughness scales 
CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 
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2200 Ib. 
stokers ship 
Sater in 


é ’ 


WIREBOUND BOX MFRS. ASS’N. 


SAVE OVER 5024 ON CONTAINER WEIGHT 


The versatility of the Wirebound construction principle—the strength of 
steel with thinner wood—never has been more clearly demonstrated than by 
the crates specially designed to carry 2,200 pound commercial self-feed 
stokers manufactured by a well known mid-west producer.* These giant 
Wirebounds measure 114” x 60” x 36” and are composed of a heavy skid-type 
base, wrap-around mat and top weighing 218 pounds—282 pounds lighter 
than the wooden container previously used. The 7/32 inch veneer mat— 
reinforced with high tensile steel wire—was engineered specifically to reduce 
shipping damage by affording greater protection. The flexibility of the crate 
SO increases its resistance to the shocks and jars of handling and shipping & 
that these huge stokers are now delivered completely intact, without damage. 
So whether your shipping problem is “king-size” or compact, a strong, re- 
silient Wirebound can be designed to deliver your goods safely and at lower 


T ZONE STATE P ; pee 
oe te gel aloe: a So ig cost. Get full details today—use the handy coupon below! 
that the ends flare after entering the wood 
thus increasing the resistance to pull-out 


Room 1840, Borland Bidg., Chicago 3, Illinois 


(J) SEND COMPLETE LITERATURE 
(J SEND A SALES ENGINEER 


NAME 





POSITION 


FIRM NAME 


ADDRESS 





Be oR PO ee 


OUT THE UNITED STATES 


TY WIREBOUND PLANTS THROUGH 
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So much protection 
for so little money 


... ¢Nd BRASS 
helps make tt possible 


In less than a decade, the production of indicating, record- 
ing and control instruments has been doubled—and then 
redoubled. Why? Because industry has learned that it 
costs so little and saves so much to know the pressure in 
an oxygen tank—the temperature in a brick kiln—or to 


record the cycle of a heat treating furnace. 


Take, for instance, the pressure gauge illustrated: Care- 
fully engineered, made of highest quality materials and 
assembled with precision workmanship—this gauge can 
be bought, in quantity, for less than the price of a carton 
of cigarettes! To make it, United States Gauge uses ten 
Anaconda Alloys. Each is of the composition, form, tem- 
per and finish most suitable for the purpose. Each con- 
tributes its share to a longer service life because of its du- 


rability, and its resistance to wear, fatigue and corrosion. 


Little wonder that so many instrument makers depend 
on Brass... with so much of it from the mills of The 


American Brass Company. asi2t 


Anafion THE AMERICAN BRASS COMPANY 
_ General Offices: Waterbury 88, Connecticut 


SAwaconda COPPER & COPPER ALLOYS 


Lrery Merchant believes ta tte open door policy... 


Glynn-Johnson furthers it by using 
EXTRUDED BRONZE SHAPES 


The experience of Glynn-Johnson Corp. (Chicago) in improving its 
product while simplifying production should be interesting to manu- 
facturers who must keep down costs without sacrificing quality. 

These Concealed Overhead Door Holders provide a safe, smooth, 
“hold-open” and “shock-absorbing” control for glass doors. Glynn- 
Johnson reports that the use of extruded architectural bronze shapes 
has reduced machining time and speeded up finishing operations. Other 
results: Seven simplified Anaconda Extruded and Drawn Shapes are 
now the principal components. Bronze makes a better product, com- 
bining architectural beauty, adequate strength and maximum dura- 
bility. The smooth operation that is built in, stays in. 


The Anaconda Extruded and Drawn Shapes illustrated at the right 
are wrought metal...tough, strong, dense-grained, smooth-surfaced 
and easy to machine. Special shapes, extruded, drawn or rolled, are 
available in copper, brass, bronze and special copper alloys—in an 
almost limitless variety of cross-sections for an almost limitless num- 
ber of applications. We'll be glad to tell you more about them. Shapes used by Glynn-Johnson, slightly less than full size. 


THE AMERICAN BRASS COMPANY * General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company O pA 
In Canada: Anaconpa American Brass, Ltp., New Toronto, Ont. from mine 10 consumer 4 
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A Radium Shield or a Gyroscope Rotor... 
1 Mallory 1000 Metal Will Do It 




























MALLORY 1000 METAL 
HAS THESE SPECIAL 
CHARACTERISTICS: 


A high density of 16.8 to 


17.0 grams per cubic em. 





e A tensile strength of over 


80,000 Ibs. per square inch. 








High modulus of elasticity. 


A Technical Data sheet on Mallory 
1000 metal is yours for the asking. 


Showing the ready machinability of Mallory 1000 metal. 


Mallory 1000 metal is a sintered tungsten-base alloy of high density. 
Wherever a part with extreme density and high strength is needed, 
Mallory 1000 metal will save you money. 


Do You Have a Copy? Because of its extreme density it may be used as a shield or container 


The Mallory Metals and Alloys Book- for radium, in place of the more expensive metals. 
let is free to engineers who request it 


on their company letterhead. 


ihe fallening feundrice ore Very high rotational speeds are possible without objectionable shift 


licensed to supply Mallory alloys: or drift in physical dimensions. For example, in a two-inch gyro ring 
City Pattern Foundry and Machine Co. - ° 

1161 Harper Ave. at Rivard St. speeds as high as 45,000 RPM are possible. 

Detroit, Michigan c , 


Cleveland Aluminum Casting Co. 
901 Addison Road 


Cleveland 3, Ohio Mallory 1000 metal is a standard item, available in a wide variety of 
Commerce Pattern Foundry & Machine Co. , ‘ ° ‘ e 

7450 Melville Ave. specially formed parts. Our engineering services are available to you 
Detroit 17, Michigan . 
Non-F F. dries, Inc. 2c} 

New Fecrons Foundries, Inc for part design problems. 


Indianapolis, Indiana 


tine" Many “Special” Metals are Standard at Mallory 


Philadelphia, Pennsylvania 
Railway & Industrial Engineering Co. 


Greensburg. Pennsylvania Special Metallurgical Products 


SERVING INDUSTRY WITH 





P.R.MALLORY & CO. Inc. § 
ss Capacitors Rectifiers 


Contacts Switches 









Controls Vibrators 
Power Supplies 


Resistance Welding Materials 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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No ICE REQUIRED 
for Fresh Seafood Shipments 


ignifi ckaging developments 
One of the mon ihe H & D INSULPAK", © corr 
Se ee hich coast-to-coast airborne shipments . 
an foods are made possib e—without —_— 
pre-cogeLPAK now makes all America a vast - - 
erst ah seafoods of all kinds. Daily iat br 
is now ac 
—_ facts eee. i aed that it will soon 
“4 eauie for wide-scale distribution. 


This Shipping Box 
TELLS and SELLS 


Here’s the famous Duplex shipping-display box 
developed by H & D for those manufacturers who 
wish to display their products—effectively and eco- 
nomically—at point of sale. It’s a regular corrugated 
shipping box which the dealer opens to form a 
colorful counter display with a sales message that 
attracts attention and makes people buy. The H & D 
Duplex shipping-display box protects your product 
in shipment—sells your product in the retail store. 


YEE hs es 


coemraesse et er eee 


*REG. U.S. PAT. OFF. 


FOR MORE INFORMATION, WRITE 


HINDE & DAUCH 
Authority on Packaging 


Executive Offices: 4906 Decatur St., Sandusky, Ohie 


FACTORIES IN: 


Baltimore 13, Md. * Buffalo 6, N. Y, * Chatham, Ontario 
Chicago 32, Illinois * Cleveland 2, Ohio * Detroit 27, 
Mich. © Gloucester, N. J. 
City 19, ° 
Richmond 12, Va. * 

Terente, Onterio 


ELECTRICAL MANUFACTURING 








Worrying about YIERATION FATIGUE ? 


Read how these 5 metal-selection problems were solved 









NICKEL 


IBRATION FATIGUE... notorious destroyer of 

springs and working parts... is doubly difficult to 
defeat when the design picture is complicated by cor- 
rosion, extreme heat or cold. 


Many manufacturers have found a time-tested solu- 
tion to this problem in the family of INCo Nickel Alloys. 
These “task metals” put at your command a unique 
combination of physical properties...high strength, 
excellent corrosion resistance, good thermal endur- 


SIGNAL HORN 


failure, 


Union Switch and Signal Company states: “ ‘Z’* Nickel proved to be an 
ideal metal for armatures because it offers maximum resistance to fatigue. 
In several years’ experience, none has been known to break.” 


INDUSTRIAL TIMER 


For operating automatic switches controlling temperature and pressure in 
refrigerating systems, these bellows had to be both corrosion-resistant and 
proof against failures caused by constant flexing. 


The Fulton Sylphon Co. chose Monel* for this job... and solved a diffi- 7 
cult metal problem. The bellows are made from .050” sheet Monel, which 


is fabricated into a tube .0065” thick. 


WARNING BELL 


rosion and fatigue resistant. 


MBLEM . OF SERVICE 
iN 


Heart of this instrument is a pendulum-type armature which vibrates con- 
tinuously at 180 times a minute, 94 million times a year. The transmitter 
controls code impulses to railway signals and engine cabs, showing traffic 
on the rails at any moment. To insure dependable operation, the armature 
must be a good electrical conductor, and have high resistance to fatigue 


To guarantee emergency performance, and at least 1,000 hours of continuous 
use, the flat reaction spring of this bell required a metal that was both cor- 


ance, and outstanding resistance to vibration fatigue. 


Perhaps one of the five examples shown will sug- 
gest a solution to your own problems. If not, our 
Technical Service Department will gladly make rec- 
ommendations based on years of metal research and 
a vast fund of practical experience data. 


Write for your free copy of the helpful new book- 
let: “Inco Nickel Alloys for Electronic Uses.” 


Designed for use in factories where moisture and corrosives might be pres- 
ent, the diaphragm of this horn had to be corrosion-resistant as well as 
vibration fatigue-resistant. Edwards & Co., Norwalk, Conn., chose Inconel* 
for the job and has received no reports of horn failures even from plants 
where corrosive fumes are constantly present. 


CODE TRANSMITTER 





This Series “2800” Timer gives split-second control of many industrial 
operations. A particularly critical part of the design was a shock absorber 
which cushions the operating impact of a solenoid plunger. 


After several fatigue-resisting alloys had failed at the million mark in 
flexing tests, engineers of the Automatic Temperature Control Co., Inc., 
standardized on “Z” Nickel for the shock absorber. Tests and field reports 
show that more than five million blows have failed to knock “Z” Nickel out. 


BELLOWS 


Tests showed that some metals lasted only a few hours. But “Z”’ Nickel 
performed perfectly after 2,600 hours of continuous service. 


In addition, to prevent corrosion freezing within the bushing, the plunger 
which strikes the bell is made of Monel. 


THE INTERNATIONAL NICKEL COMPANY, INC. + 67 Wall Street, New York 5, N.Y. 


ZANLUN ALLOYS MONEL" + ““K'"’ MONEL « “'S’’* MONEL « “°R’’* MONEL ¢ “*KR’’* MONEL + INCONEL® + NICKE 
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1. Repulsion Start Induction 
Motor % to 15 hp. 


2. Open-type, Polyphase Squirrel 
Cage Motor—'% to 400 hp. 





you standardize on 


4. Totally-enclosed, Fan- 
cooled Motor— 
1% to 200 hp. 


Twenty-nine branch offices, located in principal cities, 
are ready to assist you whenever you have a motor 
problem. Write for Bulletin MU-185 for information on 

the complete line of Wagner Motors. 


AUTOMOTIVE BRAKE PRODUCTS 
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WORTHWHILE EXTRAS 


We've learned over 
the years that “extra” precautions pay big divi- 
dends for our customers in the planning and pro- 
duction of parts from Laminated and Molded 
INSUROK. For example: 

Richardson suggestions have led many cus- 
tomers to alter their original designs and/or ma- 
terials specifications and thus obtain plastic parts 
better suited to the job at hand, at lower costs. 

And Richardson production experience has, in 
many cases, pointed the way to substantial savings 
and advantages for customers. 

These and other Richardson “extras” are not 


INSUROK is a registered 
trade-mark of 


The Richardson Company 


CLEVELAND DETROIT + INDIANAPOLIS MILWAUKEE 
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NEW BRUNSWICK. 


specified on customers’ purchase orders, but you 
get all of them... every time. Why? Simply be- 
cause we've found that these extras make friends 
for us, and hold friends over the years. 

If you now use, or contemplate using plastics, 
we sincerely believe you want and need consider- 
ate and experienced handling of your require- 
ments. And we invite you to look, with confi- 
dence, to The Richardson Company for your 
needs in plastics. 

Why not send us specifications today? Learn 
without obligation how Richardson would handle 
your next need for plastics. 


The RICHARDSON COMPANY 


GENERAL OFFICES: LOCKLAND, OHIO 


Sales Headquarters: MELROSE PARK, ILLINOIS 


FOUNDED IN 1858 


CN. J.) = NEW YORK - PHILADELPHIA «+ ROCHESTER - ST. Louis 


‘ 
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FIRST AID 
FOR A LOT OF 
CONTACT TROUBLES 


Having trouble getting contacts for long 
life and low contact resistance on contin- 
ued operations where heavy arcs exist, or 
under closed conditions? Then Stackpole 
Silver-Tungsten Contacts are probably 
the answer to your problem—whether it 
applies to a circuit breaker, motor con- 
troller, transformer protective device, 
aviation relay, contactor or similar equip- 
ment that requires an extremely durable 
contact. 


TYPICAL STACKPOLE SILVER TUNGSTEN GRADES 


otechind estan Electrical} Contact 
“tien Ey oo Conduc- | Resistance 
Super- tivity | Estimated 
si ot “d ficial Ag = 100 A = — 
57,000 | 15175 
82,000 | 30756 
108, = 30772 
10,000 | 30770 250 


Only a few standard types are available. 
Best results are obtained by laboratory 
testing of contact mixes containing dif- 
ferent percentages of silver and graph- 
ite. These tests are made on the actual 
device under operating conditions—a 
service Stackpole gladly renders to 
makers of original electrical equipment. 
Write for details. 





















quantity users. 


PUMP SHAFT 
MECHANICAL 
SEALS 


Pump or com- 
pressor seals 
molded from 
suitable mixtures 
of carbon, graph- 
ite or carbon- 
graphite offer distinct advantages, for 
many applications. In contrast to the 
ordinary “packing type”’ seal, these 
molded Stackpole mechanical units seal 
the shaft tightly and without any wearing 
surface bearing on it. This prolongs shaft 
life while assuring greater operating effi- 
ciency. In addition, Stackpole molded 
seals are unexcelled for difficult applica- 
tions where a tight seal must be main- 
tained under high pressure conditions. 

Mechanical seals can be molded to 
close tolerances and toa variety of shapes. 
As amply proved by Stackpole’s broad 
experience, they are ideal for many dif- 
ferent shaft sealing applications. Write, 
giving details of your application for 
specific recommendation. 


Write for this CARBON SPECIALTY 
ENGINEERING DATA BOOK 


More than a catalog, Stackpole Booklet 40 contains a 
wealth of data to help you evaluate the electrical, me- 
chanical or chemical advantages of carbon, graphite or 
carbon-graphite on a long list of applications. Write for 
copy today on your company stationery. 


STACKPOLE CARBON COMPANY. ST. MARYS, PA. 


new! INEXPENSIVE 5 AMPERE 
SNAP SWITCHES 


These sturdy little switches meet the need for units 
having sufficient current-carrying capacity for electrical 
toys, appliances and similar equipment. SS-26 is single- 
pole, single-throw and SS-26-1 is single-pole, double- 
throw. Both are rated at 3 amperes at 125 V. AC or 1 
ampere at 125 V. DC. Both are Underwriters approved. 
Designed and constructed for long, dependable service, 
they are available at low cost. Samples on request to 








CARBON ¢- GRAPHITE - MOLDED METAL 
























WELDING OR BRAZING 
CARBON ELECTRODES 


that last 5S to Z 


times as long 





UNTREATED STACKPOLE “F” 
after 500 brazing TREATED 

operations after 1300 similar 
operations 


Here’s where you can make a substantial 
saving, reduce machine “outage” time 
while tips are being dressed or changed, 
increase welding and brazing efficiency. 

Stackpole’s famous ‘“‘F” treatment 
(which minimizes oxidation) produces 
tips that operate at temperatures above 
red heat, require dressing less than one- 
third as often, and last from 3 to 4 times 
longer than ordinary, untreated tips. On 
a typical high-temperature job where 
conventional carbons were changed 
hourly, Stackpole ‘‘F” treated carbons 
lasted all day and required dressing only 
about one-third as often. Write for sam- 
ples, stating size and shape. Mention 
company connection. 





“EVERYTHING IN CARBON BUT DIAMONDS” 
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HENEVER “Supreme Smoothness” is a rigid requisemedi, lan 

that’s when it pays to use Fractional Horsepower Gearing by — 
G.S. The John Oster Co. of Racine, Wisconsin, like so many other 
critical buyers, specifies G.S. Small Gears for UNIFORM Smoothness 
of operation ond Gi the long, economical service they give. If effi- 
cient low cost production runs of Fractional Horsepower Gearing is 
an essential requirement in your business by all means come to 
“Small Gear Headquarters” for the kind of quality and service you 
need. It is no happenstance that industry uses more Fractional 
Horsepower Gearing by G.S. than any other kind! 


—— SEND FOR OUR CATALOG BULLETIN — 


Spurs + Spirals + Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 
ee 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 
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Now! Delco Appliance’s Revolutionary 


NEW RIGIDFRAME MOTOR 


For Your Needs 





Available 


Here’s a new 
appliance motor — 
New in 
mechanical features — 
New in 


electrical performance 





In the new DELCO APPLIANCE RIGIDFRAME 
motor four welded struts lock the lamina- 
tions in place and provide a rigid frame 
upon which the motor is assembled. The 
recent development of new welding tech- 
niques by Delco Appliance engineers makes 
possible this revolutionary type of motor 
construction which has superior mechanical 
features and electrical performance. 


RIGIDFRAME CONSTRUCTION insures 
against misalignment frequently caused 
by rough handling in manufacture and 
shipping. The rigidity of the welded struts 
and motor end heads assures concentricity 
between stationary and moving parts— 
maintains positive bearing alignment, assur- 
ing freedom from binding or freezing. 
Magnetic noise is greatly reduced, too— 
with resultant quietness of operation. 

RIGIDFRAME CONSTRUCTION allows 
maximum utilization of magnetic material— 
thus reduces electrical losses and improves 
electrical performance. This effective use 


DELCO APPLIANCE DIVISION, General Motors Corp., Rochester, N. Y. 


Also manufacturers of automatic Delco-Heat and Delco Water Systems for farms and homes. 
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of magnetic material results in a high 
pullout torque, which insures against 
burned out windings under heavier work 
loads. 


In addition to these outstanding features 
the new DELCO APPLIANCE RIGIDFRAME 
motor has a one-piece, die-cast rotor and 
fan for added performance—a heavy duty 
starting switch which gives smooth, trouble- 
free starting under maximum loads—and 
nylon insulated windings covered with a 
thermo-setting insulation varnish, for 
freedom from electrical breakdown. 


The new RIGIDFRAME motor is another 
example of the engineering and research 
that has made Delco Appliance a leader in 
the production of small motors. Whether 
you need a Split-Phase, a Series-Universal, 
or an automotive Heater and Defroster 
motor—you can depend on Delco Appli- 
ance design and quality. Our engineers will 
be glad to work with you in designing the 
motor to fit your exact needs. 













a) Si 


New DELco APPLIANCE 
RIGIDFRAME_ SPLIT-PHASE 
Motors for washing ma- 
chines, ironers, blowers, 
control devices, office equip- 
ment, and other electrical 
appliances. 


DELCO APPLIANCE AUTO- 
MOTIVE HEATER AND Dkr- 
FROSTER Motors. Also for 
seeders, small blowers, cool- 
ing and ventilating fans, 
and other appliances. 





DELCO APPLIANCE SERIES- 
UNIVERSAL Morors for 
sewing machines, office 
machines, small blowers, 
motion picture projectors, 
farm machinery and other 
uses. 
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I3 REASONS FOR USING HARPER NON-FERROUS 
AND STAINLESS STEEL FASTENINGS 


1. Resistance to Rust and 8. High Strength 


Corrosion 

2, Resistance to High 9. Long Life 
Temperatures 

3. Non-Magnetic 10. Lower Ultimate Cost 


4. Non-Sparking Tl. Resistance to Fatigue 
5. Re-Usable 

12. Easy to Plate or Finish 
6. Attractive Appearance 

1 3 Resistance to Abrasion 
7. Easy to Clean * and Wear 


Only 1 Reason for Using Common Steel — LOWER FIRST COST 


6000 ITEMS IN STOCK. The widest assortment of bolts, nuts, screws, washers, rivets and 
accessories in Brass, Bronzes, Copper, Monel and Stainless Steels available from one source 
... large quantities of each. Specials made to order from ample stocks of raw materials. 


Write to General Offices, Dept. F, for our 134-page Color Catalog giving blue print 
drawings, dimensions, threads, heads and sizes of each item. Special Stainless Steel 
Catalog also available upon request. 


THE H. M. HARPER COMPANY 
General Offices and Plant: Morton Grove, Illinois 
(Suburb of Chicago) 
New York Office and Warehouse: 200 Hudson Street, New York13 
Branch Offices: Atlanta, Cambridge, Cincinnati, Cleveland, Dallas, Denver, Detroit, Grand Rapids, 
Los Angeles, Milwaukee, Philadelphia, Pittsburgh, St. Louis, San Francisco, Seattle, Toronto (Canada) 





EVERLASTING FASTENINGS 
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Siupte, dependable operation, time after time after WITH TH F 


time, is a must with this Electro-Pointer pencil sharp- 
ener. And, in spite of dust and shavings, the Honeywell 
Mercury Switch provides dependable on-off contact... 


positive action every time! | O N E 
This application may suggest a way in which you can 
cut costs and improve performance of your product. meRCURY 








Honeywell Mercury Switches are tiny and compact. . . 
are adaptable to unusual mountings. They operate at 
low angles . . . have no moving parts . . . are sealed 
against dust, gas and corrosion. 


Honeywell Mercury Switches give you greater latitude MINNEAPOLIS-HONEYWELL REGULATOR CO. 
in product design . . . improve performance and operat- BROWN INSTRUMENTS DIVISION 

ing efficiency. Send for Catalog 1343 for more detailed 4466 Wayne Ave., Philadelphia 44, Pa. 
information. Offices in principal cities of the United States, Canada and throughout the world 


@ POSITIVE ACTION 


WHEN YOU WANT 4 © CONTACT CApaActTY + SPECIFY THE HON ELL 


@ LONGER LIFE 
@ WIDE SELECTION 
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FOR POSITIVE ACTION 





32 ELECTRICAL MANUFACTURING 





J 


“lL hyy 
bi ay 
3 

i, 


Z Ais. 





AN 
\ 





This is the happiest job, you'll agree, that a Telechron Timer has ever 
been asked to do. Imagine lulling a radio fan to sleep to his favorite 
music .. . turning off the radio at a pre-set time . .. waking him up with 
the early news... ringing an alarm ten minutes later, in case he’s sleeping 
on his good ear. No wonder this Telechron “Sleep Switch” is stimulating 
sales of the new radio sets that have this dramatic plus feature. 


IT’S A LOW-COST PLUS 
You probably know how low the prices are on this “Sleep Switch” and other Telechron Timers for 
stoves, washers, refrigerators and other appliances. But you'll never know how accurate and adaptable 
a timer can be until you look into the Telechron line. A Telechron Timer, you know, gets its 
matchless accuracy and longer, trouble-free life 
from its tiny Telechron Timing Motor... All 
Telechron timing motors are instantly... constantly 
synchronous. A Telechron application engineer 
will be glad to show you how perfect timing 
can improve your product... A get-together 
early in your planning will save you time and 
money. Write today for the latest bulletin on 
Telechron Timers. Telechron Inc., 200 Union 
Street, Ashland, Massachusetts. A General 
Electric Affiliate. 
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For EVERY ELECTRICAL WINDING, 
there is a Borthig Insulating Varnish that will 
efficiently do the job . . . including several 
special materials for television components 
and custom built coils. 

We especially recommend for your consid- 
eration the following well tested insulating 
varnishes. 


BAKING VARNISHES: 


No. K-252 Clear Synthetic Baking Varnish and No. 
F-150 Black Synthetic Baking Varnish: These excellent, 
general purpose baking varnishes are modern, polymeriz- 
ing types and offer the maximum efficiency. They are 
oilproof, waterproof and highly resistant to acids and 
alkalies. Both are unusually stable in the diptank and get 
top rating for penetration, and bonding. They cure thor- 
oughly, even in the deepest winding. Good adhesion to 
glass covered conductors and formex or formvar wire. 
Electrical characteristics are excellent. 


AIRDRYING VARNISHES: 


No. 308 Black Synthetic Airdry and No. 353 Clear 
Synthetic Airdry: Where baking facilities are not avail- 
able and also for application to shallow coils where deep 
penetration is not essential, these high-grade, oil-modified 
synthetic resin base, airdry insulating varnishes will be 
found most appropriate. They combine long life with 
excellent electrical properties, and are oilproof, water- 
proof and resistant to chemicals. 


FINISHING TYPE 
INSULATING VARNISHES: 


No. 400 (Homogenized) Red Enamel, No. 354 Clear 
Synthetic Airdry and No. 301 Black Oilproof Spirit Var- 
nish: These protective coatings are generally applied over 
previously treated motor and transformer units as addi- 
tional protection against chemicals, oil moisture and dirt. 
They also find extensive use for touching up and refresh- 
ing insulation, and make excellent sealers for many type 
small shallow coils. 


THE NO. 400 AND NO. 354 WITH A SUITABLE 
FUNGICIDE ADDED WILL MEET THE ARMY-NAVY 
REQUIREMENTS FOR TROPICALIZATION. ASK FOR 
NO. 400 F-5-X or NO. 354 F-5-X. 


If you have a special problem, feel free to call upon 
our fully equipped, trained and experienced staff. All 
inquiries will receive prompt and cooperative attention. 


SOLVED PROBLEMS are another product we deliver! 


_ C. BORTHIG CO., INC. 
lenutbilteg Vddrrishios 
EAST RUTHERFORD, N. J. ¢ P. O. BOX 115 
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Here's a refreshing innovation in air circulators. Much 
of its “take-me-home” appeal is due to the smartly designed molded plastic base by a4 P¢ 
base, deftly carried out in plastics by MPc. The cabinet type base 
is light in weight, yet amply broad and stable to prevent 


helps make new FRESH’ND-AIRE* 


accidental overturn when the unit is placed on floor, table or 


window ledge, with the fan housing tilted at any angle from 























vertical to horizontal. Its smooth-flowing lines and 
mottled mahogany tone give it the sleek beauty 
of fine furniture. The plastic base is readily 
wiped clean with a damp cloth, and resists 
stains, nicks and scratches. 

Ingenious mold design also solves many 
manufacturing problems. Internal ribbing adds 
strength and at the same time supports the 
speed control transformer. Cooling vents 
and 18 assembly holes are cored in during 
the molding operation. 

This air circulator base again illustrates the skill with 
which MPc translates the designer's concept into practical, 
economical, manufacturing reality. Submit your plastics 
product or problem to MOLDED PRODUCTS CORPORATION, 
4535 W. Harrison Street, Chicago 24, Illinois. 





—... motoed QD propucts 
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MPc molds the base for both models of FRESH'’ND-AIRE Circulators: 
Model 90, 17%” x 13” x 9” and Model 120, 21” x 16%” x 10%”. 
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Porcelain Parts from the Right Formula 


PECIAL ELECTRICAL PORCELAINS are ver- 
5 satile because they are compounds in 
the true sense of the word. Ceramic re- 
search has profoundly increased the indus- 
try’s knowledge of ingredients. The vari- 
ous ingredients—some sparingly used for 
precise results—lose their individuality in 
the fusing process to form a uniform, ho- 
mogeneous compound having entirely new 
properties. 

Each compound is predictable. The 
properties are controlled to fit your precise 
needs. Ingredients can be varied to meet 
your physical requirements. The electrical 


properties are always there, inherent in the 
material itself. 

Special Electrical Porcelains will not rust, 
corrode, disintegrate, char or bura. They 
are strong, dimensionally accurate, and 
withstand arcing without injury. 

Manufacturers of Special Electrical Por- 
celains are ready and eager to meet each 
new demand of the electrical industry with 
a product that is custom-built for your 
specific applications. 

Submit your problem for a qualified 
opinion to any of the companies sponsoring 
this advertisement. 
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ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 















3000 CORRY AVE.. 


71 MUIRHEAD AVE 


THE AKRON PORCELAIN CO. 


AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444-WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OH!IO 


ILLINOIS ELECTRIC PORCELAIN CO. 
r. 0 


BOX 272, MACOMB, ILL 
KNOX PORCELAIN CORP. 


KNOXVILLE 1. TENN 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE, EAST LIVERPOOL, OHIO 


NEW JERSEY PORCELAIN CO. 
NEW YORK AVE AND PLUM ST, TRENTON 5.N. J 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 
SQUARE D COMPANY 


6060 RIVARD STREET DETROIT 11. mICH 


THE STAR PORCELAIN CO. 


TRENTON 9. NJ 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 £. FIRST STREET, SANDUSKY, OHIO 
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You're Looking at the CLEAREST 
Styrene Plastic Available! 


« You have much to gain by investigating general-purpose 
BAKELITE Styrene Plastics, which provide among the polystyrenes 
available today: 


@ Greatest clarity and brilliance. 

@ Maximum cleanliness, at topmost requirement for whites, pas- 
tels, and colors. 

@ Ready availability as standard materials at standard low costs. 


These general-purpose Styrene Plastics come in two types. The 
BMS4 group offers the utmost in clarity, but needs higher heat 
applied to both material and mold to facilitate flow. The BMS6 
group is specially processed to provide easier flow and excellent 
mold release at customary temperatures. Common to both groups 
are moldability to fine detail and lustrous finish, with strong acid- 
and alkali-resistance and excellent electrical insulating properties. 


SIXTEEN YEAR Durability Test! 


@ The durability of BAKELITE Phenolic Molded Plastics has long been 
recognized as one of their chief attributes. Dramatic evidence of this dura- 
bility was recently presented by the Line Material Company, manufacturers 
of fuse cutouts for power lines. These cutouts are fitted with doors or covers 
molded from BAKELITE Phenolic Plastics. The Line Material Company 
placed them on their roof test rack for exposure against the elements in 
highly corrosive atmosphere. The smaller cover illustrated has been ex- 
posed for 1614 years, the larger cover for more than 10 years. Both covers 
were sawed apart for examination of the interior construction. There was 
no deterioration. Although the surfaces had been dulled by the many years 
of weathering, the original lustrous finish was easily restored by buffing, 
as can be noted by the polished areas. 


MORE BAKELITE NEWS: ON NEXT PAGE * 














@ Here is an unretouch- 
ed photograph of a 4 
in. thick, compression- 
molded plate fabricated 
by Plax Corporation 
from BAKELITE Styrene 
BMS4-Al1. Note its un- 
blemished, crystal-clear 
transparency, 
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NOTES FROM BAKELITE CORPORATION 
ON BETTER, FASTER, LOWER COST 
PRODUCTION WITH “BAKELITE” PLASTICS 
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® Cutaway of a section of the 1” thick 
“Lloydite” table top, the heart of which 
is paper core stock impregnated with 
BAKELITE Phenolic Laminating Plastic, 


Bakelite 


PLASTICS [ae 








BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation Tig 
30 East 42nd Street, New York 17, N.Y. 


Design Changes Are Easy with 
Versatile, Adaptable Plastics! 


“A Simplified Guide to BAKELITE and VINYLITE Plastics.”” 
2S RE Oi RS EE SR 


BAKELITE CORPORATION, Dept. A-20 
30 East 42nd Street, New York 17, N. Y. 


Please send information on subjects checked below: 


(0 1. BAKELITE Styrene Plastics [] 4. Resin Binders for Sand 


(C0 2. BAKELITE Phenolic Plastics Cores 


DC 3. Phenolic Laminating 
Plastics for Table Tops 


(J 5. Phenolic Laminating 
Plastics for Large Panels 
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It’s What You Don’t See 
That’s ALL IMPORTANT! 


Af & “Lloydite” table tops are plastic laminate all the way through, 


1% in. thick, heat- and compression-molded in one operation, during 
which the “waterfall” edges and corners are formed and trimmed. 
They resist cigarette burns, alcohol, fruit acids, boiling water, and 
the many other hazards of the kitchen. BAKELITE Phenolic Laminat- 
ing Varnishes are employed for impregnation of their core stock. 
Although unseen, the presence of these varnishes in the laminated 
structure is all important. They impart high tensile, flexural, and 
compressive strengths; low water absorption; corrosion resistance; 
wear and abrasion resistance, and lightness in weight. The ease and 
speed with which these phenolic varnishes are employed in treating 
the core stock makes for low cost production. 


Is YOUR FOUNDRY Taking Advantage 
of RESIN Sand-Core BONDING? 


0 Noteworthy advantages have al- 
ready come from casting iron, steel, 
brass, bronze, aluminum, and magne- 
sium... with the help of BAKELITE 
Phenolic and Urea liquid and powder 
resins as binders for the sand cores. 
Some of these advantages are: shorter 
core baking cycles than with non-resin 
binders, more uniform high quality of 























Check coupon below for information on specific subjects illus- 
trated. For general information, write for copy of Booklet G-8, 





improv ibili ‘ : : . 

a ae ed collapsibi ty of — Dielectric baking of resin 

minimum moisture pickup permitting — ponded cores for railway 

longer storage of sand cores to match _journal-box covers at the 

the needs of production lines, and ate of two a minute. 

smoother surface finish that reduces Photo courtesy Inductiog 
; : Heating Corporation, 

the cost of cleaning castings. Sand 

cores made with these resins are suitable for either oven 

or high frequency dielectric baking. 


A BIG Idea for 
Giant-Sized LAMINATES! 


© These giant-sized pasting 
boards — used by the tanning 
industry—are “Consoweld” 
plastic laminated panels made 
with BAKELITE Phenolic Lam- 
inating Resins. They are pro- 
duced in sizes up to 5 ft. 7 in. 
by 12 ft. 9 in. by 4 in.—even 
larger on special order—by 
Consolidated Water Power 
and Paper Company. Besides 
being lastingly smooth, the 
boards are light in weight and resistant to mechanical 
shock, chemicals, and moisture. They have excellent 
machineability, and stability through the temperature 
fluctuations of the tanning operation. Do they suggest a 
big application for you? 





4 sold on 


PARKEK-KALON 


SIZE -MARKED 
socket head 








sizes are issued correctly 
and the size-mark speeds _ 
up sorting of left-over, 
mixed-up screws... 
eliminates waste. 









like 'em because the 
correct size and thread pitch, 
clearly marked on the | 
screw head, helps them learn 
faster . . . work faster. 







recognize the sales advantages 
of the size-mark to customers’ 
service men in the field 


on reassembly jobs. 









with GEAR-GRIP* 
- fingers wont slip 


Parker-Kalon Gear Grip prevents fingers from slipping even when oily. 
Makes fast fingers sure fingers. 

ONLY ON PARKER-KALON Socket Screws will you find the Size-Mark 
and Gear Grip . . . developed after extensive study of shop practice 





to speed work. Samples Free, on request. See why P-K “years ahead” 
Socket Screws can put your product out front, assembly-wise as well as 
sales-wise. Send for Stock List Now. Parker-Kalon Corporation, 200 
Varick Street, New York 14, N. Y. 


"PARKER KALON gl fed SOCKET SCREWS 


AVAILABLE THROUGH ACCREDITED DISTRIBUTORS IN EVERY INDUSTRIAL AREA 


*U.S. DESIGN PAT, 
NO. 126,409 
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No one type is “best.’’ Each type of rectifier 
has characteristics which made it a “‘natural”’ 
for a particular application. For every appli- 
cation there is usually one best type. The cor- 
rect choice depends upon the application. Here 
are general recommendations! 


——GENERAL RECOMMENDATIONS 


Small size 





Light W eight 





High Power for a 





High current with Low 
Voltage 





High Voltage 


Low Current at 6 volts 
or less 





Long life with un- 
changed output 





Blocking in D-C Cir- 
cuits 





Resistance to Corro- 
sive Atmosphere 


Low-voltage selenium 





Use 

High-Voltage Selenium 
High-Voltage Selenium 
Copper-Oxide 

Fan 
Oxide 

High-Voltage Selenium 


Copper-Oxide 


Copper-Oxide 


Copper-Oxide 


Oil-Filled Selenium 


Cooled Copper- 


copper-oxide 


low-voltage selenium 










high-voltage selenium 









Because 


Except for 12 volts and below, fewer high-voltage selenium cells are needed. 





Selenium-on-aluminum cells are much lighter than copper-oxide. 





Both types will withstand high short-time current overloads but only copper-oxide will withstand 
the higher a-c voltage necessary to deliver short-time high power output. 





While with fan cooling, selenium can operate at higher current densities than copper-oxide, 
efficiency will be lower. Copper-oxide aging remains stable. 





Fewer selenium cells are required. 





Cell for cell, copper-oxide costs less than selenium. Where the minimum number of cells of either 
type is required, copper-oxide will be cheaper. 


While both types appear to have unlimited life. Characteristics of copper-oxide do not change 
after the first 6 to 12 months of continuous operation. Selenium continues to age—to build up 
internal resistance with time and particularly with high current densities. 





Selenium tends to “unform" when used as a check valve in d-c circuits or when idle for a period 
of time (though it reforms quickly when reverse voltage is impressed). 





Stacks are hermetically sealed in oil, protected against fumes, dirt and dust. 


is generally recommended as a compromise between copper- 


oxide and high-voltage selenium. Where some of the features of both high-voltage 


selenium and long life copper-oxide are desired, low-voltage selenium would be a 
logical choice. 


To fully meet your needs General Electric 
makes all three types. If you have a rectifier 
problem, bring it to us. As we make all three 
types, we play no “‘favorites.’’ You can expect 






an impartial recommendation. Contact your 
G-E Apparatus Agent or write Apparatus 
Dept., General Electric Company, Schenectady 
5, New York. 


GENERAL @@ ELECTRIC 
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The electrical manufacturing industry has long de- 
manded a better miniature bayonet socket of 
sturdy, quality construction for pilot lights. Now, 
Morse, outstanding leader in the specialty socket 
field, has come up with the welcome answer. 


The Morse Miniature Bayonet Socket, designed 
especially for G-E Glow Lamp applications, has at 
last brought the miniature socket out of the "toy" 
class. Made of full-gauge brass tubing, for long- 
life service and ultimate economy, available with 
leads of any required length — the MINIATURE 
BAYONET SOCKET offers all the adaptability and 
versatility of Morse Standard Sockets. 


It can be used in every place — in every product 
— where there is a need for a pilot light — and 
assures thoroughly dependable performance of 
these vital lights. If you've been — for this 
rugged miniature socket, let's get together on its 
application to your problems. 


IF YOU ARE ENGINEERING ANY OF 
THESE PRODUCTS,- YOU CAN USE 
THE MORSE MINIATURE BAYONET 
SOCKET. 

Household Appliances, Safety Switches, Con- 


trol Panels, Coin-Operated Machines, Dial, 
Pilot or Night Lights, Heaters, Indicators, 
Locators, Testers, Office Machines, Tempera- 
ture Controls, etc. 


oo 
we * 


ton oe 
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CAN BE FURNISHED IN ANY OF 
THESE SOCKET MOUNTINGS 


—either in standard production or especially 
designed models. 


Write us about your problems, sending 
samples, blue- prints, specifications. 


BERR ERSERERERGRERRR ERE ERE ES 
THERE IS A 


IF YOU HAVE 
MORSE SOCKET A SOCKET 


TO MEET EVERY PROBLEM — LET 


SPECIAL REQUIREMENT. 6 ! f (A SOCKETS US SOLVE IT. 


FRANK W. MORSE COMPANY, 1300 Soldiers Field Road. Boston 35. Mass. 


Also manufacturers of PLUG RECEPTACLES ® LAMP SOCKET ADAPTERS ® SOCKET EXTENSIONS ® BAYONET TYPE SOCKETS 
BRASS CLEATS ® WIRE CONNECTORS ® SWITCHES ® COPPER and BRASS TERMINALS ® LAMP GUARDS ® CEILING and 
CLOCK GUARDS 
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LIFE-LINE 


slashes a-c motor upkeep costs 


Here’s how Life-Line motors can save you half the 
upkeep cost, and more. 

A recent survey of 114 large motor users— 
operating 131,626 a-c motors of 1 to 50 hp— 
shows how much motors really cost when you 
figure actual “Life Cost’. 

The survey shows that the yearly average cost 
of periodically lubricated motors was $270 for 
every hundred motors installed. 

On lubrication cost alone, Life-Line motors 
saved this $270. That’s because Life-Line requires 
no periodic lubrication—no added lubrication of 
any kind. 

The survey also indicates that the yearly outage 
cost per hundred motors, for repairs and lost 
machine and man-hours, was $960. 

The record of 500,000 Life-Line motors in 
service, to date, indicates a failure rate averaging 
less than half that of conventional motors covered 


by this survey. This means over 50% indicated 
reduction in motor outage costs—in short, a 
possible saving of $480 per year with Life-Line. 

Add these savings—$270 for lubrication plus 
$480 for outages—and the result is $750 per 
hundred motors per year. 

Can you afford to pass up savings like these? 
Get the facts on the savings possible in your 
plant. Ask your nearby Westinghouse represent- 
ative for a copy of B-4321 “How to Cut Motor 
Costs $750”. Or write Westinghouse Electric 


Corporation, P.O. Box 868, Pittsburgh 30, Pa. 
J-21508-D 


Westinghouse 
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Makings of a 


It keeps happening! Meet Robbins & 
Myers, the newest Kurz-Kasch fans— 
enthusiastic, appropriately enough, be- 
cause of what plastics have done for 
their great floor fan, the “Breeze-All.” 


The “Breeze-All” is unique in ap- 
pearance and performance. Handsome, 
rich-looking and quietly powerful, it 
continuously delivers cool, floor-level 
air throughout large rooms. And its 
success story is matched by the success 
story of its plastic parts. 


There are two, as pictured, both of 


Tr CE 








them good-sized—the lustrous, rich top 
cover, 15!/.” in diameter, and the baffle 
cone, 6!/,” in depth of draw. Together, 
they double as motor housing and table 
top, and are easily assembled as struc- 
tural members for a unit capable of 
supporting a 750 lb. weight. They’re 
attractive, sufficiently strong, and con- 
siderably less expensive than either 


stampings, die-castings or spinnings. 


Along with R&M, you'll find many 
other leading manufacturers—in great- 
ly diversified fields—listed among 


LANNERS AND MOULDERS IN PLASTICS 


Kurz-Kasch, Inc, ©1419 South Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICE: New York, Lexington 2-6677 
Chicago, Harrison 5473 * Detroit,Woodward 2-5214 
Philadelphia, Granite 2-7484 * Dallas, Lakeside 1022 
Los Angeles, Prospect 7503 * St. Louis, Rosedale 3542 
Toronto, Canada, Adelaide 1377. 


EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-7751. 






Kurz-Kasch customers. They seem to 
like the Kurz-Kasch way of handling 
production, meeting inspections, ful- 
filling shipping schedules. We've been 
doing it for decades—have complete 
facilities for any compression, transfer 
or plunger-moulding job. We can 


handle yours right now. 
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| The EXTRA SOMETHING 
that. oils TO 
PERFORMANCE 














Oe his way to victory by powerful, telling strokes, 
the swimming champion is first at the finish line by a 
safe margin—a winner because he has the “extra something” 
in skill and endurance that spells TOP PERFORMANCE. 

Top performance in every rectifier application is assured 
to users of Seletron Selenium Rectifiers by reason of the 
“Extra Something” we put into them. 


All chemicals of high purity to meet rigid special 
specifications. 


Precision methods in all mechanical and chemical pro- 
cesses plus scrupulous care in assembling give them “Extra 
Something No. 2.” 


And to clinch all, every Seletron Selenium Rectifier must 
pass through an uncompromising series of tests and inspec- 
tions, before we give it our OK for shipment to you. 


MINIATURE SELETRON RECTIFIERS ‘ ae de 
Fabricated under such rigid rules, it is easy to under- 
stand why Seletron Rectifiers have won a nation-wide repu- 





FOR ALL ELECTRONIC AND tation for long dependable service in AC to DC applications 
RADIO APPLICATIONS of every type. 
SPECIFY “SELETRON MINIATURES” 
They insure dependable service. Furnished in a variety of assemblies 
CODE to cover a wide range of currents 
NUMBER SM4 SMI SPI SRI 591 i and voltages. 
urrent Rating 75 ma. = ma. 150 ma. 200 ma. ma. moa. Write today for Catalog 
PI oe ” “ C 
Plate wid " Ve 3/ 16" eee Vee 3 Address Dept. MS-18. 


SELETRON 


QP RADIO RECEPT Ke Ole ANY, INC. QR 


251 WEST 19TH Perris NEW YORK 11, N. Y 
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by Alcoa if 
Walls Heavy Enough 
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There’s no laborious machining in the production of 
this grease gun cylinder, with heavy sides and bottom, 
octagonal nut, walls heavy enough for strong threads! 
One swift stroke of the Alcoa Impact Extrusion Press 
produces this shape in light, strong Alcoa Aluminum. 

Thick or thin walls, cylindrical or square, heavy 
bottom or with integral boss, neck, lug or stem; there’s 
almost no limit to the symmetrical shapes this Alcoa 
process makes possible at low cost. 

For housings, shells, chambers, bodies, or cylinders, 
up to 5” diameter and 16” long, you should have full 
facts on the Alcoa Impact Extrusion Process. Write 
today for your copy of the booklet shown, or call your 
nearest Alcoa sales office. ALUMINUM COMPANY OF 
America, 2179 Gulf Building, Pittsburgh 19, Penna. 






Write for your free copy of “Alcoa Aluminum 
Impact Extrusions”, 44-page booklet crammed 






with photos, diagrams and other information 






for designers. 





INGOT - SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS - IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS - SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS ~ FOIL ~ ALUMINUM PIGMENTS . MAGNESIUM PRODUCTS 
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In rear-engine 
busses, some harnesses are within a few inches of 
exhaust manifolds and stacks, which glow cherry- 
red in prolonged operation. Harness fires often 


caused layups. 


Interstate and local bus companies adopted 
ROCKBESTOS RF apparatus cable to replace 
original equipment — and manufacturers began 
to install ROCKBESTOS in their new models. 
Because its permanent impregnated felted as- 
bestos insulation can’t burn, ROCKBESTOS 
cable has freed bus operators from interrupted 
schedules, and from lost fares. 
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Whether your product is busses or waffle irons . . . 
if your problem is heat, Rockbestos wires and 
cables can boost dependability — and profits. 
Don’t wait — write. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. 


NEW YORK 
PITTSBURGH 


CLEVELAND 
ST. LOUIS 


DETROIT 
LOS ANGELES 


CHICAGO 
OAKLAND, CALIF. 


WIRES and CABLES by 


ROCKBESTOS 


. +... dare to be better 





This Cable 


can operate 
at 257 F 
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** Woven of Fiberglas Yarn 


PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING. TAPE AND 


a: 


CLOTH + INSULATING PAPERS 

Bes LLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE - TRANSFORMER 

Pa A Gall - aaa, SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AN{ 
OTH, TUBING + FIBERGLAS BRAIDED SLEEVING - COTTON TAPES. WEBBINGS ANI 
H TUBING + INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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NEW REVERSING CONTACTOR 
FOR CONTINUOUS DUTY 


A new small reversing contactor announced 
by Struthers-Dunn, Inc., 150 N. 13th Street, 
Philadelphia 7, Pa., is constructed for contin- 
uous duty control of A-C or D-C equipment 
such as hoists, door operators and motorized 
valves. The design of this new Type 175KXX 
contactor has been based on broad experience 
in applying previous Struthers-Dunn contac- 
tor types and incorporates advantages such as 
greater ruggedness and the ability to with- 
stand continuous service. The new unit is 
ideal for built-in applications and completely 
serviceable from the front. 

The contactor consists of two 3-pole sole- 
noids for forward and reverse operation 
mounted on a common frame and mechani- 
cally interlocked to prevent simultaneous 
closure. Contacts are completely insulated 
with Melamine to minimize arcing damage. 
Open arc chutes allow rapid cooling and es- 
cape of ionized gases. 

Auxiliary contacts can be added for electric 
lock-up or interlock. All fixed contacts are 
interchangeable as are the moving contacts 
and corresponding parts on each solenoid. 

Data Bulletin 7100 containing full details 
of the contactor will gladly be sent on re- 
quest. 


NEW DB TIMER 


for Simplified Control of 
Continuous Process Work 





A unit for the automatic timing of con- 
tinuous processing work where the various 
process periods bear a percentage relationship 
to the total time cycle has been introduced by 
Struthers-Dunn, Inc., 150 N. 13th St., Phila- 
delphia 7, Penna. In addition to eliminating 
the need for numerous cascaded timers, the 
new Struthers-Dunn Type DB Timer usually 
requires much less auxiliary control equip- 
ment. An entire process combining many op- 
erations can readily be set up on the single 
dial of the DB Timer. Adjustments of both 
the total time cycle and the timing of indi- 
vidual periods can easily be made. 

Write for Struthers-Dunn Data Section 7110. 
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Write today for your copy of this new “Quick 
Guide to Relay Selection”! 


In it you will find condensed and simplified 
data covering the most widely used 
Struthers-Dunn relays and timers listed 

logically according to function, 


The whole idea has been to make 

it easy for you to select exactly 

the right relays for your 
applications. 


ASK FOR CATALOG G. 





STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa. 


ATLANTA @ BALTIMORE @ BOSTON e BUFFALO @ CHARLOTTE e CHICAGO e CINCINNATI 

CLEVELAND e DALLAS @ DENVER e DETROIT e INDIANAPOLIS @ KANSAS CITY e LOS ANGELES 

MINNEAPOULS @ MONTREAL @ NEW ORLEANS @ NEW YORK e PHILADELPHIA e PITTSBURGH 
ST. LOUIS @ SAN FRANCISCO e SEATTLE @ SYRACUSE e TORONTO 
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Pictured here is part of Allis-Chalmers wide 


line of switchgear and control devices... being 


advertised for the first time to designers! Now, 


you can get high quality control devices from the 


same Q.E.M. supplier who offers the widest 


range of V-belt equipment —Texrope— as well as 


a-c and d-c motors from 1/2 hp up. For a choice 


of over 1600 industry accepted products, make your 


headquarters Allis-Chalmers! 


Texrope is an Allis-Chalmers trademark 





AIR CIRCUIT BREAKERS 


Manually or electrically operated for service 
up to 600 volts a-c. Inverse time series over- 
current trip permits adjustment of overload 
setting from 100% to 200% of breaker am- 
pere rating, and adjustment of time delay. 
Also open and enclosed types for individual 
wall mounting. Type G-25 rated 25,000 
RMS amp interrupting capacity; 50 to 600 
amp; 600 volts a-c. Type G-50 rated 50,000 
RMS amp interrupting capacity; 200 to 1600 
amp; 600 volts a-c. 





CURRENT AND POTENTIAL 
TRANSFORMERS 


Circular shaped current transformer coils 
prevent distortion under heavy overcurrents. 
Flat conductors, accurately formed are hand 
wrapped with the finest grades of insulating 
tapes. Construction of potential transformers 
is compact and strong. Coils are thoroughly 
impregnated under a vacuum pressure proc- 
ess, insuring a solid coil which is impervi- 
ous to moisture. 


Pioneers in Power and Electrical Equipment 
From Generation Through Utilization 
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ROTARY CONTROL SWITCHES 


Here’s a new type rotary control switch 
especially designed for rough repetitive 
service. Solid, positive contact motion is 
achieved through use of square shaft and 
star-holed contact segments. For ammeter, 
voltmeter, frequency meter, P. F. meter, cir- 
cuit breaker, and many other uses. Contin- 
uous rating 10 amps, at 600 Volts. 





GENERATOR VOLTAGE 
REGULATORS 


For dependable, smooth, sensitive voltage 
regulation, you can depend on Allis-Chalmers 
rocking contact regulators. The principle of 
rocking the field resistance contacts produces 
smooth, almost frictionless resistance changes. 
Because of only slight mechanical movement, 
response is quick with very little bearing 
wear. Eight type sizes are available for con- 
trol of a-c and d-c generators of all ratings. 


ALLIS-. 
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OIL CIRCUIT BREAKERS 


Designed for control and protection of gen- 
erators, feeder circuits, and transformer banks. 
Available in fully automatic, or non-auto- 
matic; manually or electrically operated. 
Ratings from 15,000 to 50,000 kva interrup- 
ting capacity; up to 7500 volts and 1200 
amps. Also available are special oil circuit 
breakers for use in auto transformer Circuits 
of large motor starters; manually operated. 





PUSH BUTTON STATIONS 


Functional design plus pleasing appearance 
make these push button stations ideal for 
almost any industrial use. Available in light 
duty surface mounting, and heavy duty flush 
or surface mounting in hundreds of combin- 
ations. Ratings up to 600 volts a-c maximum. 

All start buttons are encased in shrouds 
to prevent accidental starting, and locking 
bars are available so that buttons can be 


locked in the “stop” position. Delivery from 
stock, 
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DISCONNECT SWITCHES 


Hook stick operated switches rated up to 
2000 amp for either panel or framework 
mounting. Five thousand to 15,000 volts; 
600, 1200, and 2000 amps. Also heavy duty 
clamp type switches for higher load concen- 
trations. Available in panel mounting or un- 
mounted, manual or hook stick operated. 
Up to 600 volts a-c; 3000 to 6000 amp; 
750 volts d-c; 2000 to 10000 amp. 


OIL IMMERSED CONTACTORS 


Designed for heavy duty motor starting in 
industrial plants. Contact pitting is reduced 
by means of improved contact mechanism in 
which moving contact wipes and rolls with 
each operation. For use on full and reduced 
voltage squirrel cage and synchronous motor 
starters. Maximum ratings 200 amp; 1500 
hp at 2300 volts. Interrupting ratings — 10 
times full load motor current. 


HALMERS 


SEND TODAY 


for new 16 page bulletin 25B7095 
covering Allis-Chalmers switchgear and 
control devices. It's filled with useful 
engineering information, including rat- 
ings and capacities. Illustrates over 75 
control items. 


















<eeeeesessesesesey 






ALLIS-CHALMERS, 937A SO. 70 ST. 
MILWAUKEE, WIS. 


Please send me the literature checked below: 
Switchgear and Control Devices—Bulletin 2587095 
Rotary Control Switches—Catalog Section 6162.................. oO 
Push Button Stations—Catalog Section 6128. 








Generator Voltage Regulators—Catalog Section 2485 plus 
Bulletins B6143, B6015A, 146035, B6137. oO 


Current Transformers—Catalog Sections 2801 to 2817........1] 








Potential Transformers—Catalog Sections 2820 to 2828_...[] 
Disconnect Switches—Catalog Section 2591 Oo 
--O 
0 
~O 
D-C Remote Positioning Devices—Bulletin 1486641...........0] 
sssesneecceneeseceee [J 
Pre-Engineered Texrope Drives—Bulletin 20B6956...............-[_] 
Handy Guide for Electric Motors—Bulletin 5186052H........0] 
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Oil Immersed Contactors—Catalog Section 6144. 





D-C Relays and Contactors—Catalog Sections 6164 and 6142.. 
Thermal Relays—Catalog Section 6140........ 


eoeees 


Indicating Lamps—Catalog Section 2590. 





Handy Guide for Centrifugal Pumps—Bulletin 52B6059D....C] 
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Put BH Fiberglas Sleeving or Tubing to work on tough 
insulation problems in your product or plant equipment 
and eliminate the possibilities of insulation breakdown. 
Whether the problem is excessive current load, vibration, 
extreme temperatures, greases, oils or moisture — or when 
flexibility is essential -—there is a BH product to solve 
it. Write for samples for laboratory and production test- 
ing. Include a few facts about your product, requirements, 
voltages and temperatures encountered. Let BH Fiberglas 
insulations do a better job for you. 

BENTLEY, Harris Mrc. Co., CONSHOHOCKEN, PA. 





BH EXTRA FLEXIBLE BH SPECIAL TREATED BEN HAR SPECIAL 

FIBERGLAS SLEEVING FIBERGLAS SLEEVING TREATED FIBERGLAS TUBING 
Remarkably flexible because no hardening Heat resistant to 1200°F. Cuts cleanly with- Available in Grade A— 7000V. and Grade 
varnish is used. Cuts without fraying and out fraying and is tubular for ease of B—4000V. Flexibility combined with 
is non-combustible. Available in all colors. installation. Maximum flexibility. Unsatu- toughness. You can knot -it, twist it, or 
Basic sleeving withstands heat to 1200°F. rated. Can be furnished double-braided or pound it with a rawhide mallet. There's 
Color unaffected up to 300°F. extra heavy wall to meet special conditions. no loss of dielectric strength. Non-fogging. 

B | Supplied in natural color. Non-corrosive. 


OTHER BH PRODUCTS 


Tubing: Magneto Varnished Tubing Grade “A’’; Magneto Fiberglas Tubing Grade ‘A’; Flexible Varnished Tubing Grade ‘“B”. 
Sleeving: Saturated Sleeving Grades C-1, C-2, C-3; Saturated Fiberglas Sleeving Grades C-1, C-2, C-3; Ben-Har Sleeving. 





*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). ‘‘Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp. 


IIE ctenr anton ententeenteetenemeiententemtentemmnententen USE COUPON NOW == 9 
Bentley, Harris Mfg. Co., Dept. M-34, Conshohocken, Pa. 


I am interested in BH Non-Fraying Fiberglas Sleeving ._>___ for 


; ‘ s, pamphlet and prices 
(size or I.D.) Send samples, pamphlet and pri 


on other BH Products as follows: 








operating at temperatures of °F. at volts. Send samples ; 
(product) (1 Cotton or Rayon-base Sleeving and 
so I can see how BH Fiberglas Sleeving stays flexible as string, will not crack when bent. Tubing 
[) Ben-Har Special Treated Fiberglas 
a MPANY. Tubing 


» ADDRESS 
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Tune in ‘Suspense!’ . . . CBS Radio Net- 
work Thursdays . . . CBS Television Tuesdays 
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@ New beauty, convenience, economy has been made possible through the use of 
plastics and metal and plastic combinations. The modern automobile has 
demonstrated this great potential. And ihe broad scope of the varied applica- 
tions is being repeated again and again throughout industry. 


Here under one roof at Auto-Lite’s great Bay Manufacturing Division in Bay 
. City are the technical skills and production capacity for a new art 
rendered in plastics. The artistic skill of Auto-Lite’s Art and 
Style Division is available on matters of design and development. 


THE ELECTRIC AUTO-LIitE €C errant = 
Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Michigan @ Bay City, Michigan 
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ELEC TONCal CONTACTS 
SELENIUM RECTIFIERS 
mEitTatS TANTALUM TUNGSTEN 

MOLYTEDENUM COLUMBIUM 
COPPER BASE ALLOYS 
RESISTANCE WELOING 

maATERiALS 


Write for Booklet F-686 


for a giant’s job! 
ELECTRICAL CONTACTS ARE NOT MERE HARD- 


WARE, BUT PRECISION DEVICES MADE FOR 
VITALLY IMPORTANT FUNCTIONS. 


Did you ever stop to realize that practically every watt of generated power passes 
through electrical contacts at least once, usually many times? And that each point 
of contact is a point of control? And a source of potential failure? 

The successful performance-of thousands of devices, accepted as commonplace— 
automobiles, refrigerators, washing machines, relays, circuit breakers, motor con- 
trols, industrial switchgear—is a tribute to the design engineers who overlooked no 
detail in their conception. It is a tribute, too, to Fansteel metallurgists and engineers 
who work with these men, contributing ideas, conducting extended tests, some- 
times developing and supplying new metal combinations. 

Electrical contacts custom-designed and custom-built for your product cost you 
no more—sometimes considerably less. Consult Fansteel for contacts and complete 
contact assemblies. Fansteel Metallurgical Corporation, North Chicago, [linois. 


ELECTRICAL CONTACTS 
and CONTACT ASSEMBLIES 
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Editorial 


oo l esign for Production 


JUNE 1949 


FEW YEARS AGO a cartoonist 
[ \ pictured a designer’s gloating 


ecstasy as he triumphantly announced to © 


his associates that he had finally achieved 
perfection. He had dreamed up some- 
thing that could not be made! It couldn’t 
be cast, forged, drawn nor machined. 

Such a conception is pure fantasy, 
but in real life there have been engineers 
who bragged about their lack of knowl- 
edge of production methods and the 
freedom it left them for pure engineer- 
ing development. “Let the production 
men figure out how the designer's the- 
oretically perfect product could be 
made.” This attitude is now so well es- 
tablished that in many manufacturing 
concerns there is a liason group that 
takes the product of the engineering de- 
partment and redesigns it for produc- 
tion. 

But, as the nation’s economy tightens, 
it becomes increasingly necessary for de- 
signers to be more aware of production 
methods and manufacturing costs. In 
fact, production engineering might well 
become a part of the design-engineering 
function. Tooling costs are so definitely 
a part of overall product costs that the 
designer who is trying to keep a product 
within a predetermined figure must at 
least be familiar with the economics of 
tooling. 

Even consulting industrial designers, 
who are interested primarily in appear- 
ance factors and who project their cre- 
ations in terms of “form,” have to con- 
sider both materials and fabricating 
techniques like molded plastics, die cast- 


ings and drawn metal shapes. It is not 
enough to present just a hand-made 
model and let the client select the proc- 
ess. Choice of techniques is related to 
freedom of form and also to the element 
of die costs. 

Even in the assembly of electrical com- 
ponents, a study of production methods 
provides sources of cost saving. Use of 
printed circuits to eliminate hand wiring 
of electronic devices is a case in point. 
In general, much is still to be gained 
through simplicity and orderliness in wir- 
ing arrangements and use of bench as- 
sembled harnesses. Such common every- 
day problems as stripping wires and an- 
choring terminals to them bear careful 
study for cost savings, too. 

No design engineer can expect to be 
an expert on all production methods. But 
he should be more conscious of available 
methods and existing facilities in his own 
shops. Basic decisions as to fabrication 
methods are made in the engineering de- 
partment. Whether to use mechanical 
fasteners or resistance welding, for in- 
stance, is a choice made when the prod- 
uct is still on the drawing board—not 
after the design is completed. Questions 
of dimensional tolerances, too, are set- 
tled by the engineer, too often arbitrarily 
without thought of cost consequences in 
the shop. 

There has got to be give and take and 
coordination all along the manufactur- 
ing line—from development laboratory 
to shipping room—if products are to 
survive in a market where prices have 
again become competitive. 


SORRELL ARES ASAT LAL A 
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Modern Design of 


Electric Hoists 





After considering the broad design objectives, the author analyzes each 


element, including motor 


selection, control circuits, qualitative load 


analysis on structural parts, gear train calculations, selection of mate- 
rials and heat-treatment for optimum wear life, bearings and lubrication. 


FRANK LOCK, Chief Engineer, Electric Hoist Department, The Yale & Towne Mfg. Co., Philadelphia 


RIMARY considerations in the design of a mod- 

ern hoist are: (1) Adaptability, (2) simplicity 

of construction and operation, (3) freedom from 
repairs, (4) interchangeability of parts, and (5) rugged- 
ness. 

Adaptability. Maximum economy in manufacture is 
attained only if the hoist is made in a basic unit which 
can be converted into different types of commonly used 
hoists simply by the addition of parts, without making 
any fundamental changes in the basic structure. For 
example, the basic unit should be easily convertible into 
hook type, plain or geared trolley types, motor driven 
trolley types, and winch type (see Fig 1). This pro- 


cedure is generally accepted throughout the hoist in- 
dustry because any other procedure is too costly. 

Simplicity of construction and operation. Simplicity 
of construction is important to the manufacturer from 
a cost point of view. Wherever possible, components 
of the hoist should be so designed that they can be as- 
sembled as separate units. The final assembly of the 
hoist consists in assembling as many subassemblies as 
possible, rather than in assembling individual pieces to 
make the whole. This procedure permits greater special- 
ization and better control over the finished product as 
well as over the component parts. Stocking of items is 
also simplified and inventory of parts is reduced. 








Fig. 1—Adaptability in hoist design is achieved by addition of parts to convert basic structure into hook type, 
plain or geared trolley types, motor driven trolley (not shown) and winch type. 
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ANTI-FRICTION BEARINGS 


An electric hoist consists 
essentially of a motor, sus- 
pension frame, cable drum, 
cable, gear train, bearings, 
load brake, motor brake, 
motor controller, and load 
hook (last two not shown). 
The mechanical load brake 
holds the load when the 
motor is at rest and pre- 
vents excessive speeds in 
lowering. When the power 
is off, the motor is held by 
a separate magnetic brake. 


HOIST MOTOR 


SUSPENSION FRAME 
MAGNETIG MOTOR BRAKE 







EAR CASE 





OILSEALS 


CABLE DRUM 


From the standpoint of the user, the ideal operating 
condition is one in which only one hand is used to 
manipulate the hoist push button control, the other being 
free to manipulate the load or hook. If the load is 
hoisted beyond a safe limit, the power should be shut 
off by an automatic limit switch. 

Freedom from repairs. Next in importance to bas- 
ically good design, and in reality a consequence of it, is 
freedom from repairs. Adequate lubrication is un- 
doubtedly the essential element in guaranteeing long 
life of wearing parts. To be effective, the lubrication 
system selected should be simple to maintain in service, 
completely automatic if possible, and such that service 





P, 


Fig. 2—Bending forces acting on hoist suspension 
frame. Turning moment M is caused by cable load. 
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GEAR TRAIN-LOAD BRAKE 


is required only over long periods of time, such as every 
six or eight months. 

One-point lubrication is, of course, the simplest sys- 
tem of servicing a hoist and the designer should strive 
to attain this end. Splash type systems are usually ade- 
quate for most hoist designs. Bearings located so that 
they cannot be reached by a splash-system must be of 
the sealed type which is permanently lubricated. This 
type of bearing has been in use for a long time. It pro- 
vides a simpler installation and freedom from repairs. 

Load brake lubrication creates a difficulty which 
will be described later on. 

Interchangeability of parts. As in all mass produc- 
tion industries, interchangeability of parts is a must. 
This means that all parts must be adequately tooled so 
that the required tolerances can be maintained. The 
hoist designer’s knowledge of tooling must be such that 
he can see the application of jigs and fixtures and 
allow for their economical adaptation to the machining 
processes. Where different models of hoists are to be 
constructed, the designer should try to make inter- 
changeable as many parts as possible on each design. 

Ruggedness. Ruggedness can be planned for only 
after a thorough investigation has been made of duty 
cycle, load variation, and other operating conditions. 
This study enables the designer to place proper em- 
phasis on important points of construction such as 
motor, suspension frame, cable drum, cable, gear train, 
load brake, bearings, motor brake, controller, and load 
hook. 

Motors (See headpiece). Electric motors for hoist 
service are especially designed and have a minimum 
starting torque of 250 per cent of full-load running 
torque. The efficiency of this type hoist motor runs from 
75 to 85 per cent. 

It is important that motors be selected not only on 


‘ 
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the basis of power required for full load performance 
but also for severe load conditions. A careful analysis 
should be made of electric power requirements when 
starting and when motor is running at partial or over- 
loads. This analysis is based upon the known or ex- 
pected duty cycle and is not a simple procedure. 

The majority of motor applications for hoist capac- 
ities up to three tons require single-speed polyphase or 
direct current motors. Compound-wound d-c motors 
have proved particularly successful for hoist service, 
replacing the series-wound type. Such motors run at 
almost constant speed with light or heavy loads. This is 
a definite advantage in small hoists where only one 
speed control is used. Furthermore, they do not run 
away under no-load conditions, and still provide effec- 
tive and adequate starting torque for most applications. 





Single-phase motors are used for light duty cycles 
where either polyphase or direct current is not avail- 
able. At present the capacitor-start single-phase motor 
is the only type that has proved satisfactory for hoist 
service where quick reversals are frequent. Such motors 
are being built only to a maximum of | hp. 

Polyphase motors larger than 10 hp are usually made 
to come up to speed in two or more steps to limit the 
starting current to a safe value. 

In a specific case of motor selection, the design engi- 
neer proceeds as follows for a hypothetical case: 
Given: Load on hook—6000 lb 

Lifting speed—36 ft min 


Efficiency of hoist—85 per cent including hook 
and hoisting rope 


To Find: Required horsepower of motor 


Solution: 
Load in lb X velocity in ft per min 





Hp = = — 
P 33000 x efficiency of hoist 
- 6000 x 36 — 7.70 
33000 x .85 ~ “ 


The nearest standard available horsepower rating is 


74%. Therefore, a 744-hp motor is selected. 


The two most used motor speeds are 1100 and 1700 
rpm. These speeds are used in motors ranging from 186 
to 324 frame size and from ™% to 15 hp. In selecting 
motor speeds and gear ratios, the designer attempts to 
use one motor of a given speed on as many different 
capacity hoists as possible. For example he can choose 
a 1700 rpm motor of 7% hp to hoist a 2 ton load at 51 
ft per min or a 4 ton load at 26 ft per min. 

For the majority of applications, the foregoing pro- 
cedure can be safely applied. In a specific case where 
a duty cycle may incorporate many starts and stops, the 
heat generated by the motor may be greater than that 
allowed. In this case, a detailed analysis must be made. 
Such an analysis is highly involved and is beyond the 
scope of this article. 

Suspension Frame. The suspension frame, Fig. 2, 
is designed to withstand bending and twisting forces. 
Bending forces are shown as P,, P, and P,; twisting 
forces are taken as the turning moment caused by the 
load on the drum. Since the suspension frame is an 


Fig. 4—Use of long 
addendum on pinion 
teeth and _ short 
addendum on gear 
teeth at right in- 
creases beam strength 
of standard 20-deg 
full-depth tooth form 
by 40 per cent. Pin- 
ions having less than 
20 teeth are made 
with enlarged out- 
side diameters to 
avoid undercutting 
of fillet radii and 
consequent decrease 
in tooth strength. 
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Calculations of Dynamic Strength and Wear of Gear Teeth in Hoist Transmission 


Problem 


To find factor of safety of a gear set for dynamic strength 
and wear. This gear system is driven by a 10-hp, 1700 rpm 


motor. 

Given Data Pinion Gear 
Diametral pitch, P 4 8 8 
Circular pitch, p, in. 0.3927 0.3927 
Permissible tooth error, in. 0.001 0.001 
No. of teeth, V,, Ny 14 70 
Pitch diameter, D,, in. 1% 8.75 
Face width, F, in. 1.00 1.00 
Pressure angle, deg. 20 20 
Tooth form factor, Y* 0.104 
Material, SAE steel X1314 X1314 
Hardness, Rockwell C 56-60 48-52 

Brinell 600 470 


Other symbols used in calculating factors of safety for 
strength and wear are: 


W — Transmitted power load on gear, lb 


W 4a— Dynamic load, lb. This is the maximum instanta- 
neous tooth load and is the sum of the dynamic increment 
and the power load W. 


v — Pitch line velocity, ft per min 


C — A deformation constant which depends on the mag- 
nitude of errors in the gears and on the form and material 
of the teeth. It is a value representing the load required to 
deform a tooth of given material and form a given amount. 
This value is obtained from tests and listed for various 
tooth errors in Kent’s Mechanical Engineers Handbook. 
For total error of 0.001 in. C equals 1660 for 20-deg full- 
depth tooth. 


W ,— Limiting static load which the tooth can take with- 
out taking a permanent set, lb. 


S,.— Flexural endurance limit of the material for bend- 
ing (Stress range from zero to maximum), psi 


Y —Lewis strength factor (For use with modified tooth 
shape) 


W,..— Limit load for wear in lb. This is the load which 
can be applied safely without causing the surface of the 
teeth to fail as a result of wear. 

For 600 Brinell steel, this is 48,000 psi 


K — A constant used in determining limit load for wear 
W.. It is a function of pressure angle and surface en. 
durance limits of steels used and the modulus of elastic- 
ity of the steel. 


Solution 


Pitch line velocity, » = pitch circumference of pinion 
in feet times speed, rpm 


= 1.75/12 X 3.1416 X 1700 = 781 ft/min 





Transmitted hp X 33,000 33,000 
power load, W = ———————- = 10 X 
velocity 781 
= 423 Ib 


0.05v x F(C+W) 


Dynamic load, Wa + 423 


0.05 v + \F (C+W) 


0.05 X 781 X 1 (1660 + 423) 
oS ne - + 423 


0.05 X 781 + \/ 2083 


39 X 2083 
= —_—— + 423 
39 + 45.6 





1383 Ib 


Limiting static 
load, W, = S.p FY 


i} 


18.000 X 0.3927 X 1 X 0.104 


= 1960 Ib 
Factor of safety for strength: 


W, 1960 


Wa 1383 


This is more than ample. Standard recommendations for 
suddenly applied loads is to have this ratio fall between 
1.25 and 1.50. 


Limit load for wear: 


F @N, XN, 
WwW. =— X ————__- X K 
Pa No+N, 


Where K equals 718 for Brinell number of 550 in hard- 
ened steel. (550 Br equals average hardness of gear and 
pinion) 


1 2xu4x70 
Wi =—- xX ————————_- X 718 
8 14 + 70 


2100 Ib 


Factor of safety for wear: 


We. 2100 


a me ae m9 6S 


Wa = 1383 


The pinion is shown to be satisfactory in strength and 
wear qualities. 


* Full-depth tooth form with 150 per cent high (long) dedendum and 50 per cent low (short) dedendum, respectively. Obtained from graphical layout 


of 1 diametral pitch pinion and gear. 
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Ol 1S SPRAYEO AND SPLASHED INTO THESE HOLES 


OIL RESERVOIR 


FORMED BY 
| BRAKE PARTS 








OIL 1S SPRAYED AND SPLASHED INTO THESE HOLES 


‘ig. 5—Splash lubrication system in load brake is mainly to help 
Arrows indicate oil flow. 


dissipate frictional heat to brake housing. 


indeterminate structure, it is difficult to compute the 
true stresses. Therefore, the final behavior of the com- 
pleted frame when assembled in the hoist is accepted 
as verification of the correctness of the design. Primary 
consideration is that the frame support the load without 
deflections that cause binding of such moving parts as 
gearing. Stresses that are difficult to calculate can be 
analyzed with stress coating and electric strain gages. 
Cable Drum. For the cable drum, Fig. 3, modern 
practice is to use a grooved drum with grooves of a size 
to provide maximum bearing surfaces for the cable. 
This design increases the life of the cable considerably. 
The drum is designed to withstand combined bend- 
ing, torsion and crushing. The bending is caused by 








6.25 amp Fusetron fuses 
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Control transformer | 
ys 440 volt primary | 
Push button 110 volt secondary’ 





Fig. 6—Motor brake drum acts as fan to 
cool finned housing of load brake at left. 


the load which is hanging from the drum and the tor- 
sion is caused by the turning effect of the load as the 
cable is wrapped around the drum. Crushing is caused 
by the pressure of the cable against the groove sur- 
face and by the squeezing effect of the turns of the 
cable. 

The cable drum minimum diameter is specified in 
terms of the cable diameter. Modern practice specifies a 
drum diameter equal to 22 to 30 times the cable diam- 
eter. Both cast iron and steel are used. 

Hoist Cable. In selecting the proper size cable, one 
must be chosen which will resist abrasive action and 
still possess a sufficient amount of resistance to bend- 
ing stresses. The use of a cable having six strands of 


er Fig. 9—Wiring diagram of automatic 
cycle control from reduced-voltage push 
buttons. When the “up” button is 
pressed the current supplied by the con- 
trol transformer passes through the 
normally closed contact of the upper 
limit switches to the “hoist” contactor 
coil which closes the “hoist” contactor, 
energizing the motor in the hoisting 
direction. When the “down” push but- 
ton is pressed, the current passes 
through the lower limit switch and 
“lower” contactor coil, closing the 
“lower” contactor. The motor will then 
rotate in the lowering direction. When 
the hook has reached the extreme upper 
or lower position, the normally closed 
limit switch contacts open, thus de-ener- 
gizing the contactor coils and discon- 
necting the motor from the line. The 
motor solenoid brake is a normally 
closed shoe type. When current is flow- 
ing to the motor, the solenoid is ener- 
gized, opening the brake shoe and al- 
lowing the brake drum to rotate. In 
case the load hook continues to travel 
after the motor is disconnected from the 
line, the movable contact of the limit 
switch energizes the contactor coil for 
the opposite direction, thus plugging 
the motor or reversing rotation. 
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Fig. 7—Typical design of hoist bottom 


block and hook includes sealed bearing. 


19 wires per strand has proved most satisfactory for 
diameters up to 3¢ in. For larger diameters, a cable 
of six strands of 37 wires per strand is preferred. 

The reason that more than 19 wires per strand are 
not used in the small cable sizes is that the individual 
wires would be too small in diameter to resist abrasion. 
In the larger cable sizes using 37 wires per strand, 
the minimum wire size is no smaller than that of cable 
which has 19 wires per strand. The minimum diameter 
to which the large cable can be bent is of course con- 
siderably larger than that for the small diameter cable. 

For standard applications, a hemp center is used in 
these cables. For extreme conditions of high tempera- 
ture, steel centers replace the hemp center. 

Gear Train. To make a hoist as compact as possible 
requires careful calculation and selection of gears. The 
calculation must cover the strength as well as life of 
gears. 

For all gears and pinions, normalized and annealed 
upset forgings are used. Thus, refined grain structure 
is achieved and distortion in heat treatment is reduced 
to a minimum. Low-carbon alloy steels which may be 
gas or liquid carburized and hardened to approximately 
Rockwell C 48 to 60 are most suitable for high speed 
gears. On high stress gears which operate at lower 
speeds, nickel, chrome or chrome-molybdenum steels 
heat treated to Rockwell C 50 are used, because they 
more effectively resist destructive forces such as abra- 
sion, shock and fatigue. 

Some manufacturers use preheat-treated steels for 
making gears. The gear teeth are cut in this preheat- 
treated steel in an effort to eliminate distortion which 
might occur when teeth are heat-treated after cutting. 
If this procedure is used, the hardness of the material is 
limited to about Rockwell C 36. Any hardness higher 
than this is too difficult to machine. These steels con- 
tain approximately 0.40 per cent carbon. They do not 
possess the wear-resistant qualities of materials heat- 
treated to Rockwell C 50 to 60 after machining. 

In order to obtain maximum strength and the longest 
possible contact between gears, the 20-deg involute 
full-depth tooth shape is most satisfactory. However, 
when the pinions have less than 20 teeth, they should 
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Fig. 8—Variable speed a-c control panel with low voltage relays carries hoist 
through complicated operation sequence. See wiring diagram, Fig. 9, below. 


be made with enlarged outside diameters to avoid under- 
cutting and consequent decrease in tooth strength. As 
a maximum, 150 per cent high addendum on pinions 
and 50 per cent low addendum on gears are used. 

In Fig. 4 are shown two sets of gears, each having 
a 5-to-1 gear ratio. The one at left has a standard 20- 
deg full-depth tooth shape, whereas the one at the right 
has a modified 20-deg full-depth tooth shape. Thick- 
ness of the tooth at the right is more than the one with 
the standard tooth shape on the left. The increase in 
strength is 40 per cent. 

Present day machine-made gears are cut on generat- 
ing type machines, such as hobbing machines and gear 
shapers. In addition, gear shavers are used to produce 
gears of smoother finish, greater accuracy, and truer 
involute profile. The involute profile and tooth spacing 
is generated to within an accuracy of +0.0005 in. or a 
total error of 0.001 in. 

In designing a gear train the engineer makes some 
assumptions based on experience and selects a tooth 
size and material which will be satisfactory. For the 
purpose of demonstration, an analysis of a gear set 
based upon dynamic strength and wear is presented in 
the box on page 81. In calculating load and wear 
conditions, the standard AGMA formula is used with 
corrected “Y”’ factor for the modified tooth form, as in 
Lewis’ equation. The corrected “Y” factor is obtained 
only from an accurate layout of the tooth form. The basic 
formulas used are thoroughly discussed in the text 
“Manual of Gear Design’, by Earl Buckingham and 
Kent’s Mechanical Engineers Handbook. 

It is well known that experience modifies the theo- 
retical results of the designer. Economics of manufac- 
turing procedure may also dictate that one should use 
a much stronger gear than is required simply because 
the stronger gear and the tools required to make it are 
in existence. 

Load Brake and Air Cooling. Present day load 
brakes are generally the Weston screw and disk type, 
Fig. 5. They are self-actuating and should operate with 
power on or off. The major problem in designing a 
satisfactory load brake is in dissipating heat at a rate 

(Continued on page 180) 
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Selected Case Histories in 


Plastics Applications 


Problems in plastics part design succinctly analyzed here show that wpe 
best results are obtained from a synthesis of the skill and knowledge 
of product engineer, stylist, custom molder and materials supplier. 
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J. HARRY DuBOIS, Vice President, Shaw Insulator Company 


lems in the selection of the best material for a 

given application. Important considerations perti- 
nent to the particular job come first. Such requirements 
as cost, impact strength, heat resistance, chemical re- 
sistance, electrical properties, hardness, arc resistance 
and color stability, necessarily provide the basis for 
initial material considerations. Underwriters’ Labora- 
tories requirements, too, are important factors. More- 
over it must be remembered that each item is judged 
by the actual service abuse. A material that is passed 
by the Underwriters for insulation in one case may not 
pass in another owing to a difference in the field re- 
quirements of the device. 

Actual selection of any plastic is based on the ma- Fig. 1—The longitudinal mold parting line is utilized 
terial which has the best balance of properties as re- as a styling element in this General Mills electric iron 
quired by the application. It is then necessary to handle, thus eliminating after-mold finishing costs. 
compensate for the weakness of the selected material in Fig. 2 (Below)—In contrast, this Wolverine toy iron 
any of its basic functions by a modified product design. employs a horizontal parting line to obtain an increased 
For example, where a material might be ideal in every number of cavities in the mold—an important cost factor. 
way except in its strength, an extra-husky product de- Here, too, the parting line becomes a styling element. 
sign would rectify this defect. Cost considerations, 
while important, must come last since there is no econo- 
my in faulty engineering. 

A typical material selection problem is illustrated by 
the General Mills electric iron handle (Fig. 1). The 
high temperature of the iron coverplate would indicate 
an asbestos-filled phenolic compound because of its high 
temperature rating. Further study, however, would 
show that such mineral-filled phenolic compounds, while 
heat resistant, have high thermal conductivity and such 
a handle would: be too hot to touch. It will be noted 
that while general-purpose phenolics have a temperature 
resistance of 250 F as against 450 F for the mineral- 
filled compounds, the thermal conductivity of the latter 
is four times that of the general-purpose material. 

Solution of this problem was to develop a modified 
design with minimum area points of contact for mount- 
ing. The quantity of heat transmitted to the handle 
was thus small enough to allow the use of a general- 
purpose phenolic and resulting in a cool handle. Other 


Press int engineers often face confusing prob- 
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general requirements (color stability, electrical insula- 
tion and low cost) were easily met by this compound. 
Styling of the handle takes advantage of the mold part- 
ing line so that it may be used without expensive after- 
molding operations. Nameplate is held in place by a 
molded dove-tail construction. 

Finishing is a very important cost consideration and 
the stylist should try whenever possible to employ the 
parting line advantageously ; in effect to make good use 
of a necessary evil to obtain low-cost and well-finished 
parts. The piece with the molded surface is best; re- 
moval of the molded surface is expensive and such parts 
never look their best. 

An interesting styling consideration is exhibited by 
the Wolverine Supply and Manufacturing Company toy 
electric iron handle (Fig. 2). In contrast to conven- 
tional handle designs that use a longitudinal parting line 
running along the top and underside, this toy iron makes 
use of a horizontal parting line in order to obtain mini- 
mum cost. Unit cost, it should be emphasized, is affected 
by the number of mold cavities. More cavities. can be 
molded in a given press when the parting line area is at a 
minimum since this reduces the total pressure required. 
Where a press can only handle six cavities per cycle 
with the iron handle on its side, ten pieces could be mold- 
ed in the vertical. 

The stylist in turn has used this horizontal line ad- 
vantageously to enhance the appearance. Reference to 
the cord hole in this handle shows an easy way to get a 
side or cross hole at no additional cost. Top half of the 
hole is produced by the mold force while the mold cavity 
produces the lower half of the cord hole. In the ac- 
tual opening, the mold plunger butts the cavity. Stepped 
side holes can thus be molded without cost and at a 
saving of considerable drilling or mold expense. It 
will be noted that the cord terminals are completely en- 
closed and inaccessible to the child. Plastics insulation 
of this type offers the utmost in safety—an all-important 
consideration in the design of electrical toys. 

A variety of materials and molding methods—each 
selected for the special properties it contributes—was 
used in the new Schick Shaver Model 400 (Fig. 3). 


Exterior parts, case, cover and “Whisk-Its,” are 
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Fig. 3 (Left)—Ivory urea-formal- 
dehyde plastics housing for the 
Schick shaver insulates the electri- 
cal components, provides attractive 
appearance and serves as the basic 
chassis for precision placement of 
all other components. 

Fig. 4 (Above)—The motor bearing support is a preci- 
sion-molded plastic piece with seven inserts and is the 
heart of the shaver. Fig. 5 (Above Right)—This molded 
bearing converts the rotary motion of the motor into the 
reciprocal motion driving the head. It is molded of 
Rogers Board (a phenolic-resin-impregnated cellulose). 





Fig. 6 (Inset)—The bars of this commutator for the A.C. 
Gilbert mixer are formed by a cutting operation after 
having been molded into a plastics compound. Fig. 7 
(Left)—In this disk-like commutator the ties between 
these bars are cut by a stamping operation after molding. 





Fig. 8—Phenolic and urea plastics make excellent hous- 
ings for electrical devices; but the low electrical loss 
plastics such as polystyrene attract dirt and may become 
badly soiled while they are on display. Phenolic or urea 
compounds are used for this Pennwood Numechron elec- 
tric clock; angle molding press made design practical. 


‘ 











Fig. 9—This switch housing is molded of phenolic ma- 
terial with chopped asbestos fabric filler and has high- 
impact strength in addition to excellent flame resistance. 


Fig. 10—The phenolic compound used for this X-ray 
tube housing contains a lead salt and combines high 
dielectric properties with opacity to X-rays. Note con- 
trasting textures gained by polishing and grit blasting. 


Fig. 11 (Below)—Interior of this sound-projector base 
was metallized by spray gun in order to shield the ampli- 
fier. Base itself is molded of general-purpose phenolic. 





made of ivory-colored urea-formaldehyde since the 
phenolics are not available in the desired light colors. 
The urea compounds are heat- and age-stable and also 
provide excellent appearance. Continued operation of 
the shaver would not be insured if the case and cover 
were of a nonrigid material since any distortion might 
cause binding and stop the motor operation. A thermo- 
setting material is indicated because thermoplastic ma- 
terials have failed repeatedly when the successful opera- 
tion of the device in which they are incorporated depends 
on the dimensional stability of the plastics part. While 
the self-extinguishing acetate compounds will pass the 
Underwriters’ specifications for small hand-operated 
electrical devices, such compounds should not be used 
unless the moving parts are all self-contained in a rigid 
frame and the thermoplastic components serve merely as 
a housing. Phenolic or urea compounds are the cor- 
rect materials for most products that make full use of 
the plastics as a structural and functional part without a 
stiffening metallic framework. 


In this shaver, the motor bearing support ( Fig. 4) 
is a complex piece in which the designer has taken full 
advantage of the phenolic part and the inserts to secure 
a stable product for a simple assembly. Brass bushings 
are molded in the part and subsequently line-bored for 
high alignment accuracy. Oilless bearings are pressed 
into these sleeves. (This type of bearing cannot be 
successfully molded integrally with many plastics be- 
cause the high molding pressures crush and distort the 
material.) Steel posts are molded into the support as 
bearings for the contact arms. Another brass bushing 
serves as a bearing sleeve. Any distortion of this piece 
would affect the bearing alignment and introduce fric- 
tion or binding. This calls for a very stable improved 
impact material with an after-bake to insure maximum 
dimensional stability. The low-cost grades of general- 
purpose compounds do not have adequate dimensional 
stability for parts of this type. A cotton-flock-filled 
phenolic was specified. Precision job requirements of 
similar character must be plainly specified to make sure 
that the molder does not underestimate the performance 
requirement and the price asked. 

Requirements for the bearing itself call for precision 
molding, good electrical insulation and high wear re- 
sistance. (See Fig. 5) In this application the cost of 
the part is small, but the quality is vital. Several mate- 
rials were tested in the laboratory and a cellulose-filled 
molding board impregnated with a phenolic resin was 
found to give the best balance of properties. Some other 
materials would have provided quieter operation but 
would not have given adequate life ; for example, certain 
graphite-impregnated materials had good bearing prop- 
erties but failed in the high-voltage insulation test. It is 
often necessary to run comparative life tests to determine 
which material does have the best balance of properties 
in these critical applications. 

Polystyrene was utilized for the shearing head guard 
and spacer block because the mechanical requirements 
were light and this material offers crystal clarity com- 
bined with attractive appearance and low cost. A red 
phenolic was specified for the starter button since the 
phenolics provide the best selection in the dark color 
group and the mechanical requirements of this piece are 
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light. Note how well the design of these parts helps also 
to simplify the assembly problem. 

Stylists of the Schick shaver, Raymond Loewy As- 
sociates, have taken full appearance advantage of con- 
trasting material textures. Note that a fine knurl on 
underside of shaver provides a positive grip. The other 
surface has a simple smooth surface with a single crisp 
peak molded in as a decorative feature. This smooth 
upper surface does not collect dirt in the show window. 
Simplicity, as usual, results in the best design. 

This product merits additional consideration as an 
outstanding example of good engineering design in 
that each component part carries its own share of func- 
tional responsibility so integrated that the final assem- 
bly becomes a simple putting together of the individual 
elements. All in all this design is an excellent example 
of engineering cooperation between product designer, 
materials manufacturer, and custom molder. It might be 
mentioned that as part of preliminary development work 
experimental models were made of cast plastics.* 

An interesting combination of materials and molding 
methods is utilized for the small commutator in the A. C. 
Gilbert Whirlbeater (Fig. 6). The bars are stamped 
out of sheet copper and formed to the cylindrical shape 
required. It will be noted from the illustration that the 
ends of the bars are formed so that they are embedded 
in the plastics compound to secure a permanent bond. 
Phenolic plastics molding compounds, however, are very 
difficult to ream accurately. To overcome this problem 
and to provide a bore that would fasten to the shaft 
with a tight drive fit, a partially cured laminated phe- 
nolic tube section is loaded on the center core-pin of the 
mold. During the molding operation, the general-pur- 
pose phenolic compound is transferred into the cavity 
and it fills the space between the insert and the laminated 
tube. Both tube and molding compound cure as an in- 
tegral unit and this bore will take a substantial amount 
of abuse. The bars are then cut apart one at a time with 
a special fixture. This is probably the lowest cost method 
that might be used to make a commutator of this type. 


Another A. C. Gilbert commutator of the disk type 
(Fig. 7) makes use of a stamping in which the contact 
areas are tied together mechanically, external to the 
molded piece. After molding, these external ties are cut 
away by a simple punching operation. Individual con- 
tact areas are held in place by ears folded under during 
the punching operation. For light-duty commutators 
low-cost general-purpose phenolic compounds can be 
used, but where considerable current is to be handled, 
consideration must be given to the melamine compounds 
to gain higher arc resistance. In such applications where 
the surface arc is not too great, asbestos-filled phenolics 
are often selected to gain high temperature resistance. 
Asbestos materials have better thermal expansion char- 
acteristics and thus are important also where differential 
expansion is a consideration. 

Clock cases are often made of polystyrene to gain the 
lowest possible cost. Polystyrene is available in a va- 
riety of attractive colors and is adequate in many re- 
spects for products of this character. But one great 

(Continued on page 174) 


* See “Plastics Models Can Help Product Development Work,” Alex. E. 
Javitz, February 1949 Exectricat MANUFACTURING, p. 112. 
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Fig. 12—The contacts for these switch sections have to 
be loaded individually in the mold—an expensive pro- 
cedure. Better practice is shown in Fig. 13 (below). 
Here the switch is assembled after molding; it costs less 
to load the metal contact blades and springs in the plas- 
tics molded part than it does to load them into the mold. 





Fig. 14 (Below)—These contacts in a multiple selector 
switch were stamped with the ends tied to simplify han- 
dling into the mold and to insure precise locating of the 
contacts, Another punching operation after molding will 
separate all contacts, an exemplary production practice. 
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Hlectrically Operated Valves — 





Advantages, capabilities, limitations and features of con- ne 
struction for available types; charted and discussed to | 
aid in selection of the proper type for designed-in use. 


FRANK E. REEVES 


Electrical Control Company 


OST electrically controlled valves employ either 

M solenoids or motors as their means of primary 

control. In direct-acting types, Fig. 1, there 

is no secondary control since the solenoids or motors 

open and close the valve port or ports directly with only 
a mechanical connection intervening. 

Solenoids used with a valve are generally designed 
especially for that valve, although some manufacturers 
use standard units attached to the valve operating 
mechanism. When designed for the valve, a cast-iron 
or pressed-steel enclosure serves the extra purpose of 
a magnetic path. Solenoid housings are frequently used 
also as junction boxes for the electric wiring, with room 
allowed for wire splices and conduit terminals. Where 
small size is important the housing may be omitted and 
an iron yoke used to complete the magnetic path. 

Constant duty coils are usually supplied and may be 
energized continuously without excessive heating. Apart 


from defective material or workmanship, failure of coils 
can usually be attributed to excessive voltage or, in the 
case of a-c coils, to failure of core or plunger to seat. 
This is frequently caused by sticking of moving parts 
of the valve due to sludging or operating at pressures 
above nameplate ratings. 

As in any a-c solenoid, the initial or “inrush” current 
is high, due to low reactance of the large air gap. As 
the plunger or core moves into the coil, the air gap 
shortens and current drops off, reaching a minimum 
when the plunger is seated. Under normal operation, 
when the solenoid is energized the plunger is drawn 
within the coil rapidly and duration of inrush current = 
flow is therefore only momentary. For this reason, the 
coil is not designed to withstand high inrush current 
for more than approximately one second. Failure of 
plunger to seat due to sticking or attempting to open 
the valve under excessive pressure (in the case of a 
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Fig 1—(A) Packless type, direct solenoid operated, nor- 
mally closed globe valve with brass trim and metal to metal 
seats, made by Brown Instrument Div. for low pressure gas 
control; (B) General Control valve for high pressure am- 
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monia supply has lever action needle valve closed by 4 

spring; (C) direct acting Alco packless needle valve with 

packed manual operator; impact core construction and kick 
off spring prevent freezing and sluggish action. 
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Table I—Factors to be Considered in Selection 
of Electrically Operated Valves 


STRAIGHT-THROUGH OR TWO-WAY VALVES 


1. Nature of material or medium to be controlled. 
. Range of operating pressures. 
. Temperature of material or medium if above 190 F (or 
below 50 F for viscous materials). 
4. Ambient temperature if above 100 F. 
. Pipe size, or flow requirements. 
. Voltage of electrical control circuit, whether a-c or d-c, 
and the frequency if a-c. 
7. Nature of surrounding atmosphere if unusual such as 
wet, corrosive or explosive. 
8. Normally open or normally closed. 
9. Is positive tight-seating required? 
10. Would a-c hum, however slight, be objectionable? 
11. Speed of opening or closing, if important. 
12. Is valve to be used so frequently that service life or 
maintenance is important? 


op 


am 


THREE-WAY VALVES 


In addition to the above factors, in three-way valves it is 
necessary that the flow conditions be determined and speci- 
fied, as explained in Fig. 4. 


FOUR-WAY VALVES 


Four-way valves are ordinarily used for the control of 
double-acting cylinders or for similar use, but if not, com- 
plete details of the intended application should be deter- 
mined and specified. 





normally closed valve) will result in coil burn-out in a 
very short time. 

In d-c valves, current is not affected by position of 
the plunger and failure of the plunger to pull into the 
coil will not cause burn-out. For strictly intermittent 
service such as whistle duty, coils are often overloaded 
to obtain more power, permitting the use of smaller 
solenoids than would be required for constant duty 
service under the same external load conditions. 
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Fig. 3—Pilot-operated packless solenoid valves use line 
pressure on auxiliary pistons or diaphragms to open and 
close valve; (A) Magnetrol normally closed globe valve is 
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Fig. 2—(A) Ex- 
ploded view of 
Barber - Colman 
packless motor- 
operated valve 
(left) driven by a 
uni-directional 
motor through a 
cam working 
against valve 
stem; (B) motor 
driven, packed 
slip-stem globe 
valve (right) 
made by Auto- 
matic Tempera- 
ture Control has 
hand wheel for 
manual operation. 
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Shading coils are generally used in a-c valves to 
eliminate chatter and reduce hum to a minimum. A 
shading coil consists of a short-circuited turn, usually 
of rectangular section such as might be sliced from a 
piece of rectangular copper tubing. This one-turn low 
resistance coil is embedded either in the end of the 
solenoid plunger or in the iron frame of the solenoid 
at the point where the plunger seats on the frame at 
the final end of its stroke after being energized. Cur- 
rent induced in the shading coil causes an auxiliary 
magnetic flux to exist while the primary flux is passing 
through zero. 

In the so-called “floating core’ construction, the 
plunger does not seat but floats in the core tube with- 
out undue noise, and no shading coils are necessary. 
On d-c, of course, valves will be quiet except at the 
instant the coil is energized or de-energized. In homes, 
offices, hospitals, or other service where even slight 
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piston operated; (B) Skinner diaphragm-operated pilot 
valve; (C) Ruggles-Klingemann piston valve with a spring 
to close the main valve seat independent of line pressure. 
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noise is objectionable, a-c solenoid valves are not rec- 
ommended, and it is necessary to resort either to d-c 
or motor operated types. 

Explosion-proof solenoids in many sizes and types 
of valves are available with Underwriters’ listing for 
Class I, Group D, Hazardous Locations. Such loca- 
tions are defined by Underwriters’ as atmospheres 
containing gasoline, petroleum, naphtha, alcohols, ace- 
tone, lacquer solvent vapors or natural gas. Any ex- 
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THESE FACTORS DETERMINE SELECTION OF PROPER TYPE OF ELECTRICALLY 


MATERIALS TO BE CONTROLLED BY VALVES 

























































plosion-proof device is required to confine an explosion 
within itself without shattering or otherwise spreading 
the explosion to the surrounding atmosphere. 
Weather-proof solenoids are used for locations where 
a valve is subjected to humid atmosphere or to water 
or oil spray. This construction involves the use of a 
tight fitting cup for the solenoid housing, with gasketed 
connections to the bonnet and screwed conduit or pipe 
connections for electrical wiring. Ordinarily these units 
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| @ | one ree ii | C Fig. 4—Flow diagrams for three-way valves, with pipe 
e connections: A main body, B top port and C bottom port. 
° 
fields. Either type is suitable for three-wire control by a 
° single pole, double throw switch or its equivalent in 
a relay, three-wire thermostat, pressure switch or float 
| _ switch. Series motor operators are available for “uni- 
| versal” application (on either a-c or d-c at the same 
voltage). Built-in limit switches de-energize the motor 
at the extreme limits of travel of the valve operator. 
With uni-directional motors, an eccentric cam and 
| mechanical linkage permit complete valve opening oper- 
ation to occur in the first 180 deg of cam rotation and 
complete closing operation in the other 180 deg. This 
construction is used only in the so-called “two position” 
| Soe type in which the motor either opens or closes the 
* valve in one continuous operation. 
ca oe * Where electrically controlled throttling, proportion- 
| * ing, or adjustable flow is required, reversible motor 
° operators are necessary. In such instances, contact mak- 


ing instruments may automatically regulate the amount 
of material or flow required. 
Motor controlled valves also have the advantage of 


can be made submersible for use in underground in- 
stallations by employing !ead base paint or other seal- 
ing compound on the gasket and pipe threads. 

Motor operators, uni-directional or reversible type 
(Fig. 2) are extensively used as valve operators, espe- 
cially in the larger sized valves, or for throttling or 
proportioning, or where a-c hum of solenoids is objec- 
tionable. For a-c applications, shaded-pole induction 
motors are used, and for d-c, series motors with two 
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slow operation when it is required, and such valves 
may be supplied with the time for complete operation 
from one second to one minute or longer. They are 
available in “packed type” construction, or in “pack- 
less” construction with bellows seal or with a resilient 
diaphragm. Motor operators are adaptable to globe 
type, butterfly, plug type, and gate valve bodies, and 
to sliding (slip stem) or rotary stem operators. 
Materials handled are in general independent of the 
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Automatic Switch Co. 


Fig. 5—Double-acting cylinders may be controlled by two 
3-way valves (left) where lower valve is Form 1 and top 
valve is Form 2; or by a 4-way sliding piston valve (right) 
operated by a solenoid. Pressure connection is at Q. 





type of primary control is indicated in table, page 90. 
Direct acting types are probably the simplest of elec- 
trically controlled valves. The solenoid or motor acts 
directly on the valve operating stem to open or close the 
valve port or ports. In a packless solenoid-operated 
globe valve, Fig. 1A, when the solenoid is energized the 
disk is raised from the seat allowing the liquid or gas 
to flow in the direction of the arrow which is always 
provided on the body. When the solenoid is de-ener- 
gized, the core, stem and disk assembly drops to its 
original position by gravity usually assisted by a spring. 
In this, as in most types, the solenoid must be on top 
with the core and stem vertical. When closed, the pres- 
sure drop across the valve (or the upstream pressure 
if there is no back pressure) keeps the disk tightly on 
its seat. The solenoid must have a pull in pounds higher 
than the product of the pressure drop across the valve 
and the port area. A reasonable factor of safety is 
usually allowed for low line voltage and friction. 
Direct acting valves are of two types: full-pipe-area 





Fig. 6—1n packless pilot-operated sole- 
noid valves (A), the operating fluid is 
sealed within a nonmagnetic core tube, 
as in this Hoppe design. Typical packed 
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type (B) made by Johnson operates 
valve through multiplying lever linkage. 
Packless 3-way Ross valve (C) has ori- 
fices designed for full pipe area. 





Fig. 7—Double ports in semi- 
balanced valve bodies reduce 
the pressure force on the valve 
and lighten load on solenoid. 










Ruggles-Klingemann Mfg. Co. 


Fig 8—Safety shut-off and no-voltage protection can be 
added to a solenoid valve SV by a 2-pole relay connected 
as shown with start and stop push buttons. Arrangement 
provides manual restoring recommended by safety codes. 
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and needle valves. In full-pipe-area valves the port is 
equivalent in area to the inside of the connecting pip- 
ing. This type is ordinarily used for controlling low 
pressure gases and liquids since the handling of even 
moderate pressures requires solenoids of inordinate size. 
Full-pipe-area valves are generally equipped with re- 
silient disks for tight seating. 

In needle valves, Fig. 1C, the disk or “needle” is 
brass, copper, or stainless steel, in the shape of an in- 
verted cone. The seat may be in the form of a flat- 
topped removable plug with a drill hole for the port 
opening, or it may be a hole drilled in the valve body. 
The needle is usually ground-in to insure good fit with 
the seat to avoid leakage when the valve is closed, and 
can be reground if excessive wear causes leakage. 
Needle valves are generally available in small pipe sizes 
to % in. and with port sizes usually smaller than the 
pipe sizes. They are used for liquids and gases but 
particularly for controlling fuel oil in small burners. 

When “bubble tight” construction is required for air 
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and gas applications and no leakage is allowable, needle 
valves may be obtained with a resilient seat which has a 
hole in the center into which the needle point drops 
when the valve closes. 

Secondary control types are often used in remotely 
controlled valves, where a solenoid controls a pilot de- 
vice which governs the operating mechanism, as shown 
in Fig. 3. Three types which employ a secondary means 
of control are: internal pilot-operated, diaphragm- 
operated solenoid pilot-controlled, and cylinder-operated 
solenoid pilot-controlled. 

Internal pilot-operated valves permit the handling of 
higher pressures without unduly increasing the solenoid 
power and size. In this type, the pressure of the mate- 
rial being controlled, when relatively high, does most of 
the work of opening the valve, with the solenoid only 
controlling and assisting. 

Referring to Fig. 3A, when the solenoid is energized, 
it first lifts the pilot needle from its seat, allowing a 
limited flow into the downstream side. Since the piston 
is closely fitted and the clearance port through the 
pistol wall is relatively small, the material within and 
above the piston tends to be expended faster than it can 
be replenished, and the pressure within and above the 
piston is thereby lowered. This condition, together with 
the fact that the area of the piston is larger than the 
area of the main port produces a resultant upward force 
which raises the piston and main valve disk, opening 
the main port. The solenoid will then maintain the 
valve in the fully open position regardless of any changes 
in the line pressure. 

With no pressure drop across the valve, the solenoid 
should be capable of raising the piston and disk assem- 
bly from its seat, but with low pressures which offer 
but small assistance in opening the valve, friction and 
small foreign particles might easily interfere with proper 
operation. For this reason, greater clearance is allowed 
between the piston and its cylinder wall if the valve is 
to be used on low pressures. The dividing line is 
usually at 30 psi, and it is important therefore that the 
manufacturer know the range of pressures under which 
the valve will be called upon to operate. 
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Fig. 9—This cylinder-operated globe valve 
(A) made by Automatic Switch is solenoid op- 
erated through a 3-way pilot valve. 
A Colman motor-operated butterfly valve (B) 





requires no more pipe space than a pair of 
flanges. Motor-operated adjustable-port valve 
(C) is made by Barber Colman for varying 
the flow between fixed limits. 
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Pressure drop across the valve in its closed position 
should be in the direction to hold the disk firmly against 
its seat. When a valve is used for vacuum applications, 
the actual pressure drop should be in the same direction 
as above, with the vacuum on the downstream side; or 
if vacuum exists on both sides, the higher vacuum 
should be on the downstream side, 

In general, any valve which will handle materials at 
15 psig (pounds per square inch gage) will operate 
satisfactorily under any vacuum conditions; however, 
valve bodies which are free from leakage through their 
walls! under pressure conditions may be porous under 
high vacuum, and special bodies or special treatment of 
standard bodies may be found necessary. 

For “bubble tight” construction, where no leakage is 
permissible under high air or gas pressures, the seat of 
the pilot port is equipped with a resilient washer or disk, 
as was mentioned in discussing direct acting needle 
valves. 

Another type of internal pilot-operated valve is shown 
in Fig. 3C. In this valve, a spring plus the line pres- 
sure under the disk holder forces the disk against its 
seat in the de-energized condition. When the solenoid 
is energized, the pilot port is opened admitting pres- 
sure to the top of the piston whose area is larger than 
that of the main port. Downward force of the piston, 
being greater than upward forces caused by line pres- 
sure under the disk holder plus the spring force, causes 
the main port to open and remain open until the sole- 
noid is de-energized. The pilot needle then drops into 
the pilot port, line pressure is cut off from top of the 
piston, pressure above the piston is reduced by escape 
of material above the piston through a small port in 
top of the piston into the downstream side, and spring 
tension causes the main port to close. 

Cylinder-operated valves such as the one shown above 
in Fig. 9A, are used for high pressures, and for han- 
dling some materials of high viscosity. Air, hydraulic, 
or oildraulic cylinders could of course be employed, but 
air and water are the most common media used. 

Bodies for three-way pilot valves have three pipe con- 
nections and two ports, one port being normally closed 
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Fig. 10 (Left)—Sliding piston driven by a separate solenoid at each end energizes these Vickers low inertia, enclosed 


valves for hydraulic controls operating at pressures up to 2000 psi. 
Coils are impregnated for resistance to oil and moisture. 


for hydraulic pressures up to 3000 psi. 





while the other is normally open. Primary electrical 
control is usually a solenoid, and when the solenoid is 
energized, the open port closes and the closed port opens. 
In some types, two solenoids are used to accomplish the 
same purpose, but each solenoid need be energized 
only momentarily to effect transfer of the ports. Various 
forms of flow conditions are shown in Fig. 4, where B 
is the pipe connection controlled by the top port; C, the 
connection controlled by the bottom port; and A, that 
for the main cavity in the body. 

Under Form 1 in Fig. 4, the feed pressure is con- 
nected at B, and the exhaust to C, while A is connected 
to the device being controlled by the valve. With the 
solenoid energized, pressure feeds through port B, body 
of the valve, and out port 4 to the device. With the 
solenoid de-energized, port B is closed, blocking off 
pressure, and material being handled by the valve is 
allowed to exhaust from the device to A through valve 
body and out port C. This flow diagram would be used 
for controlling a single-acting, spring-return pneumatic 
or hydraulic cylinder or diaphragm-operated valve 
where force is applied when the solenoid is energized. 

Under Form 2, similar conditions prevail except that 
pressure is connected at C and is fed to the device with 
solenoid in de-energized position, and the device is re- 
lieved of pressure when the solenoid is energized. Ap- 
plications would be the same as for Form 1 except with 
reverse pressure and exhaust actions. Two three-way 
valves, one arranged for Form 1 and the other for Form 
2 may be used for controlling a double-acting pneumatic 
or hydraulic cylinder, with two three-way valves group 
mounted to simplify piping connections. A “cross over” 
in the form of a small hollow casting feeds pressure 
between valves without piping. Where several three- 
way valves are to be used for the multiple control from 
the same pressure source, they can also be supplied 
group mounted to minimize piping. 

Under Form 3, pressure exists at port 4. With the 
solenoid energized, port C is blocked off and the flow is 
in at A and out port B. With the solenoid de-energized, 
port B is blocked off and flow is in at A and out port C. 
This form will alternately feed pressure to two devices. 
Since line pressure is under the valve seats and the 
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Fig. 11 (Right)—Waterman 2-way solenoid valve 
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disks are held on their seats only by spring action, 
pressure ratings are about half that of the same valve 
in Form 1 or Form 2 flow diagrams. 

Under Form 4, pressure or feed is from two sources, 
one of which is connected to port B, the other to port C. 
When the solenoid is energized, flow is from B to 4, 
and when de-energized, from C to A. This form is used 
in proportioning applications where piping from one 
supply is connected to B and another to C. The ener- 
gized and de-energized periods may be timed or other- 
wise controlled to give definite proportions from each 
supply. 

Bodies of small three-way valves are available in 
bronze or nickel iron with seats and disks generally of 
stainless steel. Bronze bodies are suitable for handling 
air, gases, water, some refrigerants, and light oils, and 
iron bodies for ammonia and various chemicals. These 
valves are usually built for pipe sizes from ¥% in. to 
3% in. maximum, but operating pressures are relatively 
low in the % in. and 3 in, sizes. For handling pressures 
of 50 psi and higher in the larger sizes, diaphragm- 
operated, solenoid pilot-controlled valves are generally 
used. 

Four-way valves are used principally for the control 
of double-acting pneumatic or hydraulic cylinders and 
are available in two types: balanced sliding piston type, 
and a diaphragm-operated poppet type construction with 
a solenoid pilot control. A four-way packless valve of 
the balanced sliding piston type may be connected as 
shown in Fig. 5B for operating a double-acting cylinder. 
With pressure connected to Q, bottom of cylinder to T 
and top to S, and the solenoid de-energized, flow will 
be through to 7, thus driving piston up. Exhaust from 
top of piston flows back through S and out at R. When 
the solenoid is de-energized, flow will be through S$ 
and exhaust through 7, U and R, and the piston moves 
downward. 

This type is usually available in small pipe sizes to 
34 in. maximum and will handle light oils and water 
to 250 psi. Excessive wear with resultant leakage should 
be expected if used on air or other gases at high speeds; 
it should not be used where long life in a large number 
of operations is required. For high speed, long life ap- 


ELECTRICAL MANUFACTURING 


plications, two standard three-way valves could be used 
very successfully as described previously, 

Valve construction with regard to the method of 
transferring power from the primary control to the port 
mechanism is of two general types, packless and packed. 
Packless type, with the exception of the “transverse 
weir” body with resilient diaphragm described later, 
As the name im- 
plies a packless valve requires no packing, and the 
solenoid core or plunger is immersed in the material 
which the valve is controlling. The operating coil sur- 
rounds a core tube of nonmagnetic material, generally 
nonmagnetic stainless steel. (See Fig. 6A.) This core 
tube is tightly sealed against leaks and is designed to 
withstand full line pressure inside. 

Packed valves may be either solenoid or motor con- 
trolled. A solenoid valve is illustrated in Fig. 6B, with 
its core or plunger mounted beside the valve body and 
bonnet and connected to the valve stem by a linkage. 
Mechanical advantage is obtained by the lever ratio to 
aid in overcoming friction at the packing on the valve 
stem. 

One advantage of the packed type is that the sole- 
noid is further away from the valve body and operates 
cooler if the valve is handling hot materials. Further 
heat resistance is offered by coils wound with glass in- 
sulated wire, permitting the use of packless valves on 
steam and other high temperature applications. When 
a packed valve is used for handling steam, it is advan- 
tageous to permit a slight leakage or ‘‘wisp” of steam 
through the packing to keep it moist and soft. Moisture 
in the packing acts as a lubricant and tends to prevent 
sticking of the operating stem. 

Another method used on straight-through or two- 
way valves to avoid using extremely large and power- 
ful solenoids or motors in the direct acting type is the 
semi-balanced valve seat construction, as shown in Fig. 
7. In this type, pressure on top of the top disk (tend- 
ing to hold the valve closed) is nearly balanced by 
pressure below the lower disk (tending to open the 
port). If it were possible to have both the lower and 
the upper ports equal in diameter, the solenoid would 
be required only to lift the weight of the stem and 
disk assembly. Manufacturing difficulties, however, 
make this impractical, and the lower port is made 
smaller than the upper to permit the lower disk to pass 
through the upper port in assembly. 

In addition to lifting the weight of the disk and stem 
assembly, the solenoid must therefore exert a pull equal 
to the difference in force caused by the unbalance in 
areas. Having beveled metal disks and seats, a small 
amount of leakage may be expected, but can be kept to 
a minimum by occasional regrinding. This type is also 
available in normally open construction. Application 
for semi-balanced valves is the handling of low viscosity 
materials, semi-solids or slurries which would jam the 
internal pilot-operated type. 

Where proportioning (modulating) control of steam, 
hot water, gas or other materials are necessary, V-port 
construction provides the advantage of small changes 
in port areas for reasonable changes in positions of the 
operating stems. Such valves are available in single 
V-port construction with standard globe valve bodies 
or in double V-port construction with bodies similar 
to those used in the semi-balanced tvpe described above. 


is usually controlled by solenoids. 
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The balancing of pressures in the double ported type 
makes it possible to operate these valves at higher pres- 
sures for the same primary operators. 

Standard construction for a straight-through or two- 
way valve is normally closed or valve closed with sole- 
noid de-energized. With normally open construction 
valve is open when solenoid is de-energized. When it 
is necessary for a valve to open automatically if power 
fails, a normally open valve must be used. However, 
the normally closed construction is lower in cost and 
is available in a wider range of types. A normally closed 
control switch or a normally closed relay will provide 
the same sequence as would be obtained by using a nor- 
mally open valve, except that the valve will close in 
the event of power failure. 

Manual reset valves are manually set and held in the 
operating position required, but restored electrically to 
original position. Such a valve in normally closed con- 
struction is arranged to be opened manually and closed 
electrically ; in normally open construction it would be 
closed manually and opened electrically. Solenoid valves 
lend themselves most readily to these classes of con- 
struction, and in either the normally closed or normally 
open types, the valve may be arranged to restore to its 
original position (after being manually set) by de- 
energizing the solenoid or by energizing it. In the for- 
mer case, the valve is said to incorporate low-voltage 
protection and may be accepted as a safety shut-off 
valve. In the latter construction it would be designated 
as an electrically tripped type. 

Safety shut-off valves are tight seating and arranged 
to be held open electrically. They close when current 
supply is interrupted, and remain closed until opened 
by manual means. Safety shut-off valves may be closed 
by manual operation of a lever or handle, or they may 
be closed by the operation of a momentary push but- 

(Continued on page 192) 



























A Reminder 


Closing date for manuscripts entered in the 
lltH ANNUAL Propuct Desicn AWARDS 
CoMPETITION is June 30. Entries to be 
eligible must be delivered to the Awards 
Competition Editor, ELECTRICAL MANUFAC- 
TURING, 1250 Sixth Avenue, New York 20, 
by 5 PM Thursday, June 30; or if mailed, 
the wrapper must bear a postmark not later 
than midnight of that day. 

You may still have an opportunity to win 
honors for the story of your product design 
accomplishment if you act promptly. For 
details on entry requirements, see page 90- 
91 of the May issue or wire the Awards 
Editor, ELECTRICAL MANUFACTURING, for an 
Official Entry Form and guidance material 
to help you in writing your entry. 
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Automatic Infra-Red Coffee Roaster 


Completely automatic machine 
with a capacity of 60 lb per hr 
delivers 1-lb packages of freshly 
roasted coffee from a 10-lb stor- 
age bin, with all operations open 
to view of the customer. Green 
coffee is placed in hopper at the 
top holding 150 lb from which 
5-lb loads are fed to revolving 
cylinder heated by infra-red 
lamp. When load reaches proper 
color under infra-red light, as 
detected by photocell, cylinder 


stops and discharges to cooler, 
repeating when required to keep 
storage bin filled. From cooler, 
beans are blown to top of ma- 
chine into scales over spigot, 
and a measured pound delivered 
by gravity to a bag when button 
is pressed. Once the green beans 
are placed in the hopper, every 
operation is automatic until the 
customer presses the button to 
release a pound of coffee. Jack- 
son & Moreland, Inc., designers. 


Infra Roast, Inc. 





Radiation Counter Laboratories, Inc. 


SS 
For Radicactivity Measurements 


Operating from self-contained 300 volt battery, re 
compact portable counter 9 in. long weighing a ua 
21% lb, gives indications of Geiger-Mueller tube - - 
on a flashing lamp. Pin jacks permit use of 
headset when desired. Counter tube has special ture and light intensity. Steel case finished in 

low-voltage thin wall; is unaffected by tempera- smooth gray hammertone enamel. 








Marco Industries, Inc. 
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Hassock-Type Air Circulator 







New shaded pole 1/15-hp 6- Fan completely enclosed at 
pole motor developed for this top, sides and bottom; motor 
air circulator drives a four mounted in rubber. Styled by 
blade 14-in. fan at 1050 rpm. James Vevirit and Associates. 


Sn 
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Television Camera Chain 


Designed expressly for image or- 
thicon tubes, with 3-lens turret and 
electronic viewing integral with 
camera; for industrial wired sys- 
tem, but suitable for broadcast 
service with addition of synchron- 
izing generator. Control includes 
power suppiy, distribution ampli- 
ode | fier, camera control, and mixer 
| amplifier. Mixer accepts up to 
four channels of video input from 
camera control units. Camera 
control has self-contained picture 
monitor and electrostatic wave 
form monitor for signal checking 
at line or frame rate. Intercom- 
munication provided between all 
units. Styled by Louis Kniep, 
camera housing is two-tone gray. 


Television Equipment Corporation 





Portable Electric Posting Machine 


Fourteen separate functions are provided by 
keyboard controls which automatically perform 
operations in this compact, lightweight machine 
for desk or stand use. Cast aluminum case 
~ finished in non-glare gray. Designed by staff of 


Underwood’s General Research Laboratory. 
Underwood Corporation 


Degreasing Machine 


For automatic vapor degreasing, twin-tank 
machine is electrically heated with vapor 
height controlled by thermostat. Insulated 
hot vapor tank on left is stainless steel; 
galvanized steel tank on right for cold flush- 
ing has rubber-mounted centrifugal pump 
driven by 14-hp motor; flow control on front. 















Circo Products Company 
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on front of drive. 


Westinghouse Electric Corp. 


Shipboard Radar 


Targets at ranges from 80 yd to 
40 mi are shown on the 1214-in. 
flat face scope for PPI display. 
Sea suppressor control once set 
provides constant target intensity 
above sea return. Designed to 
Lake Carriers’ Association specifi- 
cations. All controls grouped 
on top of panel around scope, as 
shown in view at left. 
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Variable Speed Deburring Barrel 


Perforated hood rolls back to reach loading door, after 
barrel is inched to position by push button control; 
magnetic brake holds barrel in position while loading. 
Barrel speeds from 6 to 30 rpm are provided by 
variable speed motor drive with speed selector mounted 
Light color of barrel adds to work- 
ing vision; doors are cam-operated for fast opening and 
closing. Separate switches with overload protection con- 
trol forward and reverse rotation of barrel. 





Almco Div., Queen Stove Works 


Commercial Washer Unit 


For faster laundry service on 
family bundles, a unit of five of 
these new one-operator automatic 
washing machines make 1-hr serv- 
ice possible. Washing cycle in- 
cludes three suds and five rinses 
under control of a cycle timer 
mounted on each machine. Wash- 
ing formula is set up on drum and 
followed automatically by elec- 
tro-pneumatic controls, Monel 
metal construction throughout. 


The Prosperity Company Inc. 
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Five Kw FM Transmitter 


Combining direct FM circuits 
with a new power-saving ground- 
ed-grid circuit, supplies 5000 watts 
to the transmission line; when 
used with RCA high-gain pylon 
antenna provides up to 60 kw ef- 
fective radiated power. Grounded- 
grid circuits serve to reduce the 
number of tubes needed. Trans- 
mitter consists of three cabinets: 
exciter and its power supply in 
center, r-f amplifier at left, and 
high voltage power supply and 
control circuits at right. Engi- 
neered by Stewart Pike and Rob- 
ert Holley of RCA staff; appear- 


ance design by John Vassos. 


Radio Corporation of America 
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Talk-A-Phone Co. 


Record Player for Schools 


Designed specifically for educational serv- 
ice in large classrooms or auditoriums, 
this combination console plays all stand- 
ard, microgroove and transcription rec- 
ords at all three speeds, and has a: wire 
recorder as well as an AM-FM tuner. 
High fidelity amplifier delivers 15 watts 
to 12-in. and 5-in. dual coaxial speakers. 
Controls mounted on sloping panel at 
rear for use of instructor facing the 
class. Cabinet finished in limed oak. 


Arthur Ansley Manufecturing Company 


Universal Type Intercom System 


Master station housed in molded plastics cabinet styled 
by Dave Chapman, designed for increased ventilation and 
cooler continuous operation. Translucent center dial for 
line switch and incoming volume is pilot-lighted; station 
keys and touch bar can be latched in operating position. 


Records, radio, wire re- 
corder and microphone can 
be used alone or mixed. 


L 

















MILTON E. GAMBLE 
Chief Rectifier Engineer 
P. R. Mallory & Co., Inc. 


quires familarity with basic rectifier circuits and 

their behavior. In addition, the type of rectifier 
—half-wave, full-wave center tapped or full-wave 
bridge—depends on the application and on the type 
of load whether resistive, capacitive or inductive. 

Metallic rectifiers are used in circuits essentially the 
same as those used with vacuum tubes and other types 
of rectifiers, but usually for operation at lower voltages 
and frequently for higher currents. Despite their simi- 
larity with vacuum tube rectifiers, metallic rectifiers 
involve basically different considerations. The form of 
the actual rectifier stack will, of course, be somewhat 
different for various types because of differences in 
voltage and current ratings of cells. But the basic con- 
siderations are the same for other metallic rectifiers as 
for the magnesium-copper sulfide type described here. 

Construction and theory of operation of the mag- 
nesium-copper sulfide rectifier have been described.* 
Rectifier cells consist of an element of magnesium and 
an element essentially of cupric sulfide. After process- 
ing, these elements are not separate, but are bonded 
firmly together, with rectification taking place at the 
boundary or junction between the two. Typical cells in 
Fig. 1 show both magnesium and copper sulfide surfaces. 
The basic cell offers a very low resistance when voltage 
of the proper magnitude is impressed with a polarity 
such that the magnesium element is negative and the 
copper sulfide element is positive. A much higher re- 
sistance is presented when the polarity is reversed. 
This inequality of forward and reverse resistance pro- 
duces rectification. 

Magnesium-copper sulfide rectifiers are essentially 
low voltage, high current devices. For this reason most 
practical rectifier stacks involve several cells in series, 
but do not require the use of cells in parallel except for 
very heavy currents. Typical magnesium-copper sulfide 
stacks, including terminal and radiator plates as well as 
cells, are shown in Figs. 2, 3 and 4. These illustrate 
rectifier stacks involving several circuit elements. (A 
circuit element is defined as a group of cells arranged 


——_ 


* See references listed at end of article. 
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Basic circuits for applying 


Metallic Rectifiers 


in series or parallel, or both, and in such a manner that 
all conduct in the same direction at the same time.) All 
cells of a single element could be replaced by a single 
cell, if one of suitable characteristics were available. 
Half-wave rectifiers are the simplest form, consisting 

of a single rectifying cell or several cells stacked either 
in series or in parallel, or both, but all in the same 
direction. The half-wave rectifier may be used with 
resistive, capacitive, or inductive loads, or with loads 
that are combinations of two or all of these types. A 
half-wave circuit incorporating a resistive load is shown 
in Fig. 5. This circuit consists simply of a series ar- 
rangement including transformer secondary winding, 
rectifier stack, and load. In discussing the circuit and in 
appraising performance, it is important that the follow- 
ing quantities be identified : 

Eac—a-c volts from transformer secondary. 

Jac—a-c current in the circuit. 

Edc—d-c volts across the load. 

Idc—d-c component of the current. 

A-c voltage and current are measured with meters 

indicating rms values, and electrodynamometer or mov- 





Fig. 2—Typical magnesium-copper sulfide single-phase 
full-wave bridge rectifier. Radiator plates between cells 
increase current rating and also provide convenient low 
resistance terminals. Jumper is used to close the bridge. 
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sulfide and other rectifier stacks for sources 


of low voltage, 





ing iron type meters may be used. D-c voltage and 
current are measured with meters of the d’Arsonval 
type, which indicate average values. Placement of me- 
ters to read various quantities is illustrated in the cir- 
cuit diagram. Ammeters, of course, may be placed any- 
where in the circuit. 

Symbol for the rectifier is the combination of arrow 
and straight line. This symbol refers to a circuit ele- 
ment consisting either of a single cell or of a group of 
cells in series, parallel, or both, but all arranged in the 
same direction. In the case of the magnesium-copper 
sulfide rectifier the straight line represents the mag- 
nesium or positive element and the arrow represents the 
copper sulfide or negative element. The polarity of the 
voltage appearing across the load resistor is indicated. 

Wave form of the current through the load is illus- 
trated in Fig. 5. The significant consideration is that, 
although the current is uni-directional, it flows in the 
circuit only one-half the time—on alternate half-cycles. 
This results in reduced efficiency and a relatively high 
ripple voltage. For these reasons the half-wave rectifier 
is seldom used in applications where it is desired to 





Fig. 3—Two half-wave center tapped rectifiers arranged 
for use in a full-wave bridge circuit. Center terminals 
take a-c, end terminals supply d-c. Bridge connection 
instead of center tap, reduces the transformer rating. 


Design guidance in selection of proper type 
and correct application of magnesium-copper 


high current d-c power. 





Fig. 1—At the internal boundary between 
layers of magnesium (light) and copper 
sulfide (dark) rectification is provided by 
low resistance to passage of current when 
the magnesium side is negative, and high re- 
sistance when connected to positive polarity. 






develop power in the load. However, half-wave rectifiers 
are occasionally used, and the consideration of this cir- 
cuit is of assistance in the understanding of other cir- 
cuits a little later. 

Efficiency of a rectifier is the ratio of output power 





Fig. 4—In a three-phase full-wave stack, a-c connections 
are made to the single terminals; d-c is taken off the 
jumpers. Overlapping conducting cycles give low ripple 
voltage and type of load has little effect on the efficiency. 
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to input power. However, since the output current and 
voltage contain high ripple a-c components, and since r 
in almost all applications this component fails to do 
useful work, the efficiency of a half-wave rectifier is 
not of prime consideration. A term that expresses the 


CuRRENT 


pee relation between the direct components of the output 

voltage and current and the alternating input voltage and 

1AG HALF WAVE RECTIFIER current, is the d-c efficiency.* This is defined as the 

ratio between the product of the average values of the 

output voltage and current and the product of the rms 

values of the input voltage and current, and is given 
by the formula: 


TIME 


Edc > Idc 
d-c efficiency = —— -- = 
Eac X lac 


coe 





In half-wave rectifiers maximum theoretical d-c eff- 
ciency is 40.5 per cent. In actual circuits the value is 
Eoc below the theoretical maximum because of voltage drop 
across rectifying cells and reverse leakage current | 

Fig. 5—With a resistive load this simple half-wave through the cells. 
rectifier circuit delivers a pulsating d-c current with | 
| 


A half-wave rectifier may be used with a capacitive 
high ripple and low efficiency. Meters used as shown. ‘ B ? 


load, or with a load consisting of capacitive and resis- 

tive components as shown in Fig. 6. Output current 
wave form will approximate that shown, exact shape 
of the curve being determined by values of capacitance 
and resistance. The effect of capacitance is to increase 
duration of current flow through the resistance. In par- 
ticular, if the time constant of the R-C system exceeds 
Time 1/120 sec, conduction will occur continuously, resulting 
in a significant smoothing effect. (The time constant, 


in seconds, of the resistance-capacitance system is equal 
to the product of resistance in megohms and capacitance 
in microfarads.) On the other hand, as the time con- 

a stant of the load becomes larger, or as capacitance is 4 
increased for a given value of resistance, higher and 


CURRENT 


higher reverse voltages are applied to the rectifier. 
5 8 
This results from formation of a charge on the con- 


C * Although the definition of this characteristic has been agreed upon, 
the term itself has not been established. Various terms including conver- 
sion ratio, efficiency of rectification, and rectification efficiency have been 


. ces : sroposed. The term ‘“‘d-c efficiency” is used here because it is simple 
Fig. 6—Under capacitive loads duration of current vor aummachine. 


flow is increased, reducing ripple voltage, but the 
blocking voltage increases above transformer voltage. 
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Fig. 7—Inductive loads increase conducting time and Fig. 8—In a full-wave center tapped circuit, each 
decrease peak current: voltage ratio is higher and rectifier element is required to block the entire volt- 
current ratio lower than for entirely resistive loads. age developed in the secondary of the transformer. ‘ 
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denser during the conducting half cycle. During the 
blocking half cycle, a portion of the charge still exists 
on the condenser and is applied in series with trans- 
former voltage to the rectifier. As the time constant 
increases, the voltage the rectifier is required to block 
approaches a value equal to two times the peak output 
of the transformer. 

Although current may flow continuously through the 
1esistance, capacitance reduces the conduction period of 
the rectifier, since current can flow through the rectifier 
only when its output voltage exceeds the charge of the 
condenser. However, during the conduction period the 
current impulse is heavy since the rectifier must simul- 
taneously provide current through the resistance and 
charge the condenser. This heavy current of short 
duration results in a high alternating input current, 
and the current ratio /dc//ac is lower than in the case 
of a strictly resistive load. On the other hand, the 
voltage ratio Edc/Eac is higher than with a resistive 
load. Accordingly, although a given rectifier will provide 
a higher voltage output with a capacitive load, and al- 
though a smoother output current will be obtained, the 
rectifier must be operated at a lower output current in 
order that operating temperature limits will not be 
exceeded. 

Half-wave rectifier with an inductive load is shown 
in Fig. 7 with the resulting current wave form indi- 
cated. Loads, of course, are never completely inductive 
and for this reason a resistance is shown in series with 
the inductance. This represents the sum of the resist- 
ance of the coil and any other resistance included in the 
circuit either deliberately or incidentally. 

Inductance has the effect of increasing the conduc- 
tion period of the rectifier. The degree to which this 
extension of the conduction period occurs depends upon 
the magnitude of inductive reactance with respect to the 
resistive component of the circuit. As inductive re- 
actance becomes very large in relation to resistance, 
conduction period becomes nearly continuous. A sec- 
ond effect of inductance is to decrease the peak value 
of the current. For given values of applied voltage and 


STURT 2 


lAC 





Epc 
Fig. 9—Full-wave bridge rectifier circuit requires the same 
number of cells as the center tappd circuit and a lower 
transformer rating for the same power output since the 
full secondary winding is used in both of the half cycles. 
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load resistance, an increase in inductance reduces not 
only peak value of the current but rms and average 
values as well. This drop in average current results in 
a corresponding reduction in d-c output voltage. As a 
consequence, the voltage ratio Edc/Eac is lower than 
with a resistive load while the current ratio Jdc/lac is 
higher. These effects are the opposite of those obtained 
with a capacitive load. 

Full-wave center tapped rectifier may consist of two 
half-wave rectifiers operated with two transformers to 
obtain full-wave operation, but it is more common to 
assemble two rectifying elements in one stack and use 
a single, center tapped, transformer as illustrated in 
Fig. 8. With a resistive load the resulting current wave 
form is as shown. The full-wave circuit derives its 
name from the fact that current flows during both half- 
cycles. Conduction is through one-half of the trans- 
former secondary winding and one rectifier element on 
one half-cycle, and through the other portion of the 
transformer secondary and the other rectifier element 
on the second half-cycle. 

Meters should be placed as indicated in Fig. & to 
read values of alternating and direct current and volt- 
age. The d-c efficiency is given by the same formula 
shown above. The value of Jac is two times the reading 
obtained on the a-c ammeter. Since the d-c meters read 
average values, and these are 90.5 per cent of the corre- 
sponding rms values, maximum theoretical d-c efficiency 
is 81 per cent. 

Although only one side of the secondary winding is 
effective at a given time in producing flow of current 
in the load, each rectifier is required to block, in turn, 
the entire voltage developed in the secondary winding. 
In other words, the inverse voltage the rectifier must 
block is 2 Eac. 

Capacitive and inductive loads have the same effect 
on the full-wave as on the half-wave circuit, and for 
the same reasons. Use of either capacitance or induct- 
ance results in a smoother wave form but alters cur- 
rent and voltage ratios in exactly the manner described 
previously. The degree of improvement is less, of 


ST ee 





J 


Fig. 10—The circuit in Fig. 9 can be supplied by a single 
stack of cells arranged as shown here. Fig. 11—Two cen- 
ter tapped half-wave rectifiers may be connected to form a 
fullseave bridge circuit as shown here and also in Fig. 3. 
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course, than that obtained by the use of capacitance or 
inductance in half-wave circuits because ripple voltage 
and current are inherently much lower in full wave than 
in half-wave circuits. A capacitance in parallel with 
the resistance cannot result in an increase in the in- 
verse voltage the rectifying elements must block. 

Full-wave bridge rectifiers are more commonly used 
than the center tapped circuit. As shown by the circuit 
in Fig. 9, one half-cycle conduction occurs in the closed 
circuit consisting of transformer secondary winding, 
rectifier element c, load resistor, and element b. On the 
succeeding half-cycle, conduction takes place in the 
transformer secondary, element d, load resistor, and 
element a. Although conduction occurs through differ- 
ent rectifier elements, and in the opposite direction in 
the transformer secondary, it is in the same direction 
through the load. In this manner, full-wave rectifica- 
tion is obtained, the wave form being the same as 
shown in Fig. 8 for the center tapped circuit. 

At the same time that two conducting elements are 

in series with the load, each of the remaining two 
elements is required to block the secondary voltage, 
less the voltage drop in one of the conducting elements. 
The maximum inverse voltage is then approximately 
Eac instead of 2 Eac as in the center tapped rectifier. 
Accordingly, each element may consist of one-half the 
number of cells required in the center tapped circuit ; 
and although four elements are required instead of two, 
the total number of cells involved for a given output 
voltage is the same as that required in a center tapped 
rectifier. Current and voltage ratios are the same, d-c 
efficiency is defined exactly as with the center tapped 
rectifier, and maximum theoretical value is again 81 
per cent. 
_ The advantage of a bridge circuit over the center 
tapped circuit lies in reduced cost of the transformer. 
For a given d-c output, the kva rating of a transformer 
designed for a bridge rectifier may be lower than for a 
center tapped rectifier. The secondary copper is used 
in both half-cycles, whereas in the center tapped circuit 
each half of the winding is used in only one half-cycle. 
In addition, expense is reduced by omission of the 
center tap. Capacitive and inductive loads result in 
exactly the same effects as discussed previously for 
other circuits. 

In practice, full-wave bridge rectifiers may take sev- 
eral forms. Four half-wave stacks may be arranged to 
form a bridge, with the four elements usually assembled 
into a single stack, as shown in Fig. 2 and schematically 
in Fig. 10. It should be noted that the outside terminals 
must be connected together, or the bridge closed, with a 
jumper. These terminals are usually positive, although 
by reversing all cells the center terminal may be made 
positive and outside terminals negative. Another pos- 
sibility is the use of two center tapped half-wave rec- 
tifiers, Fig. 3, to form a full-wave bridge, as shown in 
the circuit diagram Fig. 11. 

Three-phase half-wave rectifier circuits are often 
used with magnesium-copper sulfide and other metallic 
rectifier applications. Although the three-phase half- 
wave circuit illustrated in Fig. 12 is not preferred, it 
is used upon occasion and its characteristics should be 
understood. This circuit requires a transformer with 
star-connected secondaries as shown. Conduction oc- 
curs in only one rectifier element at a time, and in each 
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Fig. 12—Three-phase half-wave rectifier requires a 
star-connected transformer secondary. Ripple voltage 
is low enough that load conditions have little effect. 


CURRENT 





Fig. 13—Full-wave three-phase rectifier is usually 
preferred to the half-wave circuit. Only one trans- 
former winding is effective at any given instant. Con- 
ducting sequence for each winding shown in Table I. 


Fig. 14—Unless voltages or currents are unusually 
large, cells are assembled in a single stack as shown 
here with positive and negative terminals bridged. 
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Table I—Conducting Sequence in Three-Phase 
Full-Wave Rectifier, Fig. 13. 





Active winding Positive point Conducting element 


1 
2 
2 
3 
3 
1 


element in turn, resulting in the current wave form 

shown. Maximum inverse voltage is the vector sum of 
* the voltages developed simultaneously in two of the 
windings, and accordingly is equal to 1.73 Eac. The 
d-c efficiency is given by: 


Edc X Idec 
d-c efficiency = ———___—_____ 


206 X Hae X lec 


and possesses a maximum theoretical value of 96.3 per 
cent. Actual d-c efficiencies are higher than those ob- 
tained with single-phase rectifiers, since the current 
never drops greatly below the peak value. This results 
in low ripple voltage, a high d-c component, and corre- 
spondingly high d-c efficiency. 

Three-phase rectifiers may be used with capacitive 
and inductive loads. However, since the ripple voltage 
is already low, these loads have little effect on wave 
form and on current and voltage ratios. As a result 
capacitors and choke coils are seldom used for smooth- 
ing effect in three-phase circuits. Three separate half- 
wave rectifiers may be used in this circuit, or the ele- 
ments may be assembled in one stack. A symmetrical 
arrangement, of course, is not possible. 

Three-phase full-wave rectifier circuit is preferred 
| to the three-phase half-wave rectifier for the same gen- 
eral reasons as in single-phase applications. The three- 
| phase full-wave circuit and the resulting current wave 

form are shown in Fig. 13. Two cells conduct in series 
| during a given sixth of a cycle, and the remaining four 
| cells are required to block reverse voltage during this 
time. The conducting sequence is outlined in Table I, 


ua 


| 


Fig. 15—Operation of two or more full-wave rectifi- 
ers in parallel as indicated here is impossible since a 
rectifier element short circuits the primary at all times. 
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Table Il—Conduction Paths in Two Single- 
Phase Full-Wave Bridge Rectifiers Operated 
in Series, Fig. 16. 





Half cycle Conducting elements, etc. 


Points 1 and 3 positive a & ey Ge Bee, tA. 


Points 2 and 4 positive Av hi eR &: he 


where rectifying elements and transformer windings are 
as designated as in Fig. 13. Only one winding is effective 
in creating flow at a given instant. Each cell carries 
current during two successive conduction periods, each 
period extending over one-sixth of a cycle. Maximum 
inverse voltage is equal to line-to-line voltage, or Eac. 
Ripple voltage is very low, resulting in a maximum 
theoretical d-c efficiency of 99.8 per cent, where: 


' Ede X Idec 
d-c efficiency = ————_____- 
1.654 X Eac X lac 


Low ripple voltage in the output of the three-phase 
full-wave rectifier results in lack of sensitivity to the 
type of load. Capacitive, battery and inductive loads 
have very little effect on voltage and current ratios or 
on efficiency. 

Practical full-wave three-phase rectifiers may con- 
sist of three separate half-wave center tapped units 
which are connected in a circuit exactly as shown in 
Fig. 13. However, unless voltages or currents are un- 
usually large, rectifiers are usually assembled in a 
single stack, as shown in Fig. 4, and schematically in 
Fig. 14. It will be noted that this arrangement results 
in two positive terminals which must be connected with 
a jumper, and two negative terminals which must also 
be interconnected. Element designations in Fig. 14 are 
arranged to correspond to those in Fig. 13, and the 
same conduction sequence exists. Other stack arrange- 
ments including six separate half-wave stacks could 
also be used where more convenient for the space 
available. 


(Continued on page 176) 
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Fig. 16—Series operation of two rectifiers from sep- 
arate secondaries is entirely practical. Table II gives 
conducting paths for this type of series connection. 
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Adjustable Voltage Drives 


discussed at machine tool forum 


Electronic excitation for dc motors and generators and pos- 


sibilities of magnetic amplifier control of metallic rectifiers fea- 
tured at 13th Westinghouse Machine Tool Electrification Forum. 


emphasis was placed this year on d-c variable- 
speed drives at the 13th Annual Machine Tool 
Electrification Forum, sponsored by the Westinghouse 
Electric Corporation. Sessions were held April 26 and 
27 at the Statler Hotel in Buffalo and at the Westing- 
house Buffalo motor plant. Some 175 electrical and 
mechanical engineers from 125 machine tool manufac- 
turing plants attended. J. J. Smith, Westinghouse ma- 
chinery electrification section, presided as general chair- 
man. Tell Berna, general manager of the National 
Machine Tool Builders Association, was the guest 
speaker at the closing banquet. 
Among machine tool engineers who presented papers 
at the sessions were L. A. Leifer, electrical engineer of 
the Gisholt Machine Co.; Leroy B. Morrill, electrical 


PRenotiass wa the pattern set in 1948, increasing 
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engineer, Heald Machine Company ; George Levesque, 
development engineer, Brown & Sharpe Mfg. Company 
and R. L. Alcorn, Jr., mechanical engineer, Chambers- 
burg Engineering Company. Mr. Leifer described mag- 
netic clutch spindle drives, while Mr. Morrill expanded 
on the data presented in June 1948 Ev_ectrrica, MANvu- 
FACTURING on “High Frequency Motors for Internal 
Grinding Machines.” Later, in reporting progress on 
high frequency standardization for industrial service, 
R. T. Fenn, electrical engineer, Bryant Chucking 
Grinder Company, indicated that NEMA _ Standard 
MGI18-15 relating to voltage and frequency was being 
revised in line with the recommendations of the machine 
tool group. 

Mr. Levesque described a number of applications of 
bonded resistance wire strain gages as components of 
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Fig. 1 (left)—Front view of 10-hp Type AV adjustable speed drive, with magnetic control panel top center and elec- 
tronic excitation panel at right. Fig. 2 (right)—Simplified schematic wiring diagram of Type AV drive. 
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Table I—Westinghouse Type AV Drive Data 





















































Electronic Exciter Current, Amp. Cabinet 
Frame | Motor M-G | Line- Magnetic __ Transformer Exciter Panel | Weight Height Width Depth 
No. hp ms | Dearter Zz Control __| Gen. | Motor | Gen. | Motor | _ » ee - in. 
sadlbcnaabtoned | | peace aes | ies 
l | Size 1 | 
a | a-c | } 
1% | contactor 21 a2 2 Rr] 570 
ano AS DN-140 
2 Size | | 25 amp 
—_ | Two poles 
l 3 in parellel 42 40 16 
|——— ——|———_—_—__ yer terminal |————-|—————- 
ng AV 5 : | | |_ 650 
franca petetieaiemennes — .621 757 — 
| 7% | AVT34 | Size 2 | | | 725 
| 10 AV 10 | | | 800 
| 45 | AVIS | Size 3 2* 1280 
—-\— - | ac 
2 | 20 AV 20 | Size 3 contactor | 1.06 | 1.45 2 1350 48 52 20 
——| ———_—_| 100 amp | 
| 25 | AV 25 | | 1420 
| | mo 


* Including time ian acceleration ne deceleration. 


machinery and gaging equipment. One of the first uses, 
in the form of a taper setting instrument, was illustrated 
by Mr. Levesque in January 1948 ErecrricaL MANu- 
FACTURING. Hardening of machine tool ways by r-f 
induction heating was the subject of Mr. Alcorn’s talk. 

An afternoon was given over to informal reports by 
members of the Electrical Problems Committee of the 
NMTBA, headed by Walter’ B. Wigton, Cincinnati 
Planer Company. Among the subjects discussed were 
revision of Patent Office procedure as regards use of ele- 
mentary electrical wiring diagrams and symbols, pre- 
sented by R. H. Clark, Warner & Swasey Company. He 
indicated that Division B of the Patent Office was be- 
ginning to accept elementary diagrams provided coordi- 
nate “keys” were placed beside the diagram to tie up con- 
tact symbols with corresponding operating coils. ASA 
symbols on capacitors are being accepted. Changes in 
branch circuit fusing covered by Article 670 of the Na- 
tional Electrical Code are being sought by machine tool 
engineers, J. J. Jaeger, Pratt & Whitney Division re- 
ported. They want the limit raised from 100 amp to 200 
amp on 440 volt circuits. W. E. Happel, Landis Tool 
Company, reported progress on machine tool control 
transformer standards. A Westinghouse presentation on 
this subject was ‘given later. Proposed changes in the 
NMTBA Electrical Standards were discussed in detail 
by B. T. Andefson, Sundstrand Machine Tool Company. 


} 









| 
Primary Voltage | Secondary Voltage a Frequency 
Rating-Volts ee -| %s Cycles 
220/440 110 60 
208/220/380/416/440 | 110/95 50 
_-220/440/550 | 110 | 25 


Table Il—Standard Machine Tool Control Transformer Ratings* 








In a later informal panel discussion, John Doran, G. A. 
Gray Company, E. E. Opel, National Automatic Tool 
Company, and Mr. Clark acted as leaders. 

A rotating type of adjustable speed drive, with elec- 
tronic excitation, was demonstrated by Westinghouse as 
a companion to its Mot-O-Trol electronic drive. E. H. 
Vedder, manager of electronic control engineering, de- 
scribed it as consisting of a motor-generator set, d-c 
motor, electronic exciters for the d-c motor and genera- 
tor, and the necessary controls. Regenerative braking for 
both speed change and stopping is standard. The com- 
plete drive except d-c motor and control station is pack- 
aged in one cabinet, Fig. 1. 

The basic circuits are shown in the schematic diagram, 
Fig. 2. These include the linestarter control of the M-G 
set, adjustable voltage d-c motor and generator exciters, 
and start, stop, reverse and speed control of d-c motor. 
The speed of the d-c motor is adjusted by grid control 
of the generator exciter thyratrons over the 8-to-1 con- 
stant-torque range below basic speed. Above basic speed, 
the d-c motor field is weakened by grid control of the 
motor exciter thyratrons to give a range of up to 2 to 1, 
or a total of 16 to 1 if field weakening is used. 

The low power needed to control the exciters permits 
mounting the speed adjuster potentiometer in the push 
button control station. Time delay acceleration and de- 
celeration is easily provided and is standard above 10 hp 
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Fig. 3—Maximum voltage-regulation curves for machine 
tool control transformers as recommended by NEMA 
Technical Committee on Specialty Transformers, at 100 
per cent power factor loads. Fig 4—Recommended regu- 


rating. Regulated armature voltage and IR drop com- 
pensation of regulated speed from tachometer indication 
can also be furnished. Another feature is the provision 
for regenerative braking when the stop button is pushed. 
In most applications this makes dynamic braking un- 
necessary and avoids use of braking resistors. 

Use is made of functional control subassemblies for 
ease of maintenance and greater flexibility in providing 
non-standard equipment. Four basic subassemblies are 
used : Linestarter panel for M-G set ; d-c motor magnetic 
control panel; motor and generator electronic exciter 
panel, and interconnection panel. For a reversing drive, 
a different magnetic coptrol panel is substituted. Special 
regulation features call only for a special exciter panel 
rather than a complete drive. 

The M-G set located in the lower half of the cabinet 
is rubber mounted and of unit type construction. Motor 
and generator are overhung on opposite sides of a center 
pedestal type blower housing. The blower draws venti- 
lating air from both the motor and generator ends of the 
set and exhausts it from the center. Intake air to cabinet 
is filtered. The rotors are mounted on a common shaft 
running in lubricated-for-life bearings. The whole set is 
designed for not over 50 C rise with Class A insulation. 

Table I shows the more pertinent data on the new 
drives. Two cabinet sizes cover the range of drives from 
1 to 25 hp. Motors are used at 230 volts in all sizes. The 
standard units are available in the following combina- 
tions: Reversing with field control; reversing without 
field control; nonreversing with field control, and non- 
reversing without field control. In comparing Mot-O- 
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lation for 20 per cent power factor loads. Fig. 5—Actual 
regulation obtained at 100 per cent power factor at 75 C. 
Fig. 6—Actual regulation at 20 per cent power factor ob- 
tained on Westinghouse machine tool control transformer. 


Trol and AV drives, which has many of the same char- 
acteristics as the former, Mr. Vedder indicated that aside 
from matters of preference as to rotating or electronic 
drive, the Mot-O-Trol will give much greater constant- 
torque speed range because the hysteresis curve of the 
generator in the AV drive limits minimum speed. Also, 
the Mot-O-Trol is more practical and less complicated 
below 3 hp. For many applications, regenerative brak- 





Fig. 7—A machine tool control transformer built closely 

to proposed NEMA standards. It is particularly adapted 

to inductive, low power-factor loads of solenoids, relays 
and contactors found on machine tool panels. 
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Fig. 8—Plugging and regenerative braking shown in adja- 
cent quadrants of induction motor speed-torque curve. 


ing during slow-down and on overhauling loads is a de- 
ciding factor in favor of the AV drive. On the other hand 
the Mot-O-Trol which does not provide regenerative 
braking may be more desirable for some applications, 
such as headstock drives, to avoid heavy faceplates or 
chucks from unscrewing. 


Magnetic Amplifier Controls 


Possibilities of magnetic amplifier control for ad- 
justable-speed d-c drives operating off metallic rectifiers 
were described by J. E. Priest, Westinghouse engineer 
in the motor division. He indicated that for many years 
metallic rectifiers have been used as a source of power 
for adjustable-speed d-c motors up to 15 hp. But because 

‘there has been no convenient method of varying the a-c 
voltage supplied the rectifier, application has been limit- 
ed to a constant-horsepower load that does not require 
more than a 4:1 speed range through field rheostat con- 
trol. For wider speed ranges, motor-generator sets or 
electronic rectifiers are required. 

Metallic rectifiers lack good voltage regulation. for 
such applications. What is needed is a type of control 
that will vary the a-c voltage applied to the rectifier so 
that the output voltage will remain constant at any preset 
value up to full load. The first step in the development of 
such a control has been taken in an experimental set-up 
that was demonstrated at the Forum. 

In this control a rectified signal from the armature 
voltage, or a combination of armature voltage and cur- 
rent, or some signal from a speed indicating device is 
fed into a magnetic amplifier, or saturable reactor. Pow- 


JUNE 1949 


°o 
z 
o 
°o 
2 
- 
a 


BRAKING TORQUE O MOTORING TORQUE 





Fig. 9—Braking curves combined in one quadrant of 
speed-torque curve to compare their characteristics. 


er amplification of the controlling signal depends on 
three factors: the type of iron used in the core; the cir- 
cuit employed, and the correct load resistance with re- 
spect to reactor impedance. A second stage of amplifi- 
cation is added when a single stage is not adequate. 

One magnetic amplifier now used with automatic bat- 
tery charging equipment handles approximately 600 
volt-amperes. This power is controlled by a current of 
3 milliamperes flowing in a 300-ohm coil, which means 
that 0.0027 watts impressed on the d-c control field pro- 
duces an amplification of 222,000 to 1. A 2,000,000-to-1 
amplification has been realized using two stages. Indica- 
tions are that this is sufficient for most industrial appli- 
cations. 

One combination of amplifier and rectifier produces a 
constant voltage output regardless of load, up to full 
load. It permits a 4-to-1 speed control by means of a 
field rheostat at somewhat better speed regulation than 
that obtainable from a simple rectifier. Another combina- 
tion can add some method of control of the output volt- 
age, possibly over a 10-to-1 range. The voltage at any 
one setting would remain constant up to full load. This 
circuit permits speed control of approximately 40 to 1. 

For good speed regulation it is necessary to have a 
rising voltage characteristic. The amount of voltage rise 
depends on the size and characteristics of the driving 
motor. For example, with,a 4%-hp motor, it may be neces- 
sary to have the armature voltage rise as much as 50 
volts to maintain constant speed. A circuit to produce 
such a rising characteristic must include some reference 

(Continued on page 184) 
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Silicone-insulated rotating equipment 
need bearings and greases capable of 
standing up to the high temperature in- 
volved. The Navy is spearheading a test 
and development program pointing to 
4000 hr service at 150 C. Interim test 
reports summarized here indicate that 
silicone greases offer the best prospect. 


ALEX. E. JAVITZ 
Associate Editor 
ELECTRICAL MANUFACTURING 


ROGRESS in the design and use of silicone-insu- 
lated rotating equipment has posed the problem 
of performance of the electric motor bearings 

under the high operating temperatures involved. Actual- 
ly, the bearing constitutes the limiting factor in the final 
maximum temperature permissible in this type of equip- 
ment. Obviously, the type of bearing lubricant used is a 
concomitant, and equally important, factor. 

A Navy-Industry Committee (see Table I), working 
since early in 1945 under the sponsorship of the Bureau 
of Ships, has for its purpose “to seek and agree on the 
most suitable lubricant and ball bearing for high-tem- 
perature operation” of silicone-insulated motors. Sights 
have been set on 4000 hr of operation at 150 C without 
relubrication. Ultimately, the Navy intends to issue 
specifications covering both bearings and lubricants of 
agreed-upon types. As may be expected the silicone 
greases play an important part in this program, which 
also covers general types of petroleum and synthetic or- 
ganic greases. 

Sponsorship of the program by the Navy falls logically 
within the pattern of its development and evaluation 
work in high-temperature insulating materials, includ- 
ing silicone-glass laminates. Such materials are needed 
owing to the severity of service tonditions, including ex- 
treme temperatures, that shipboard electrical apparatus 
is required to encounter. In this connection it may be 
noted that other test programs sponsored by the Bureau 
of Ships, although not related to bearings, “point to the 
satisfactory functioning of silicone-insulated equipment 
under the worst possible Naval applications.” It has been 
revealed that in one test program full-scale silicone-in- 
sulated motors were placed in a test chamber which simu- 
lated actual submarine conditions and although the mo- 
tors were operated with winding temperatures close to 
200 C no dangerous toxic materials were given off. Other 
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problems still to be solved include the wear of brushes, 

but it is understood that research is progressing on all 

critical points. 

Details of the program, including progress reports 
from industry participants and Navy laboratories, pre- 
viously restricted, have recently been made available 
by the Bureau of Ships for review in this publication. It 
is important for the reader to bear in mind that (a) this 
report is interim in nature and covers “work in prog- 
ress”; (b) it has not been possible to draw hard-and-fast 
conclusions in each instance; (c) some areas of dis- 
agreement between participants in the program are to 
be expected at this stage of the program; and (d) where 
certain conclusions are indicated, these reflect a consen- 
sus of participating opinion, except where otherwise 
stated. 

Technical Objectives of the Navy-Industry Com- 
mittee. A pattern was established for each group as 
follows: (a) Screening of all greases that showed any 
promise of high-temperature operation ; (b) selection of 
standard types of ball bearings for trial purposes with 
the greases to be tested; (c) selection of a functional 
method of test to establish target data; and (d) co- 
ordination of all test data on greases, bearings and test 
methods. 

At the first meeting of the newly formed committee 
in the summer of 1945, it was decided that performance 
data could only be obtained on the selected greases by 
using a motor test set simulating actual shipboard serv- 
ice. Consequently a standard test set up and procedure 
were established as summarized in Table IT. 

Functioning of the committee may be described as 
follows: Meetings have been held annually since 1945. 
At each annual meeting the past year’s activity was re- 
viewed and discussed and objectives and plans for the 
subsequent year’s work agreed upon. Highlights of the 
total program evident so far are: 

1. Seven greases have been selected by the committee 
thus far for test purposes. Each grease has been an- 
alyzed and recorded by NRL prior to supplying each 
cooperator. These greases may be described as 
follows: 


Grease No. 1 Petroleum type 


No. 2. Silicone type 
No. 3 Petroleum type 
No. 4 Silicone type 
No. 5 Synthetic type 
No. 6 Petroleum type 
No. 7 Petroleum type 


2. Early difficulties in operating technique revealed the 
need for heat-stabilized bearings as nonheat-stabilized 
bearings failed due to “growth” and seizing of the 
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high-temperature motor operation 


shaft at operating temperatures. All bearings present- 
ly in use are of the heat-stabilized type for operation 
at 150 C. 

3. Another problem not foreseen was the difference be- 
tween outer race and inner race bearing temperatures. 
Actual measurement has revealed that inner race tem- 
peratures may run up to 15 C above the outer race 
temperature set at 150 C + 5 C. This differential has 
been considered both in the heat-stabilization pro- 
cedure as well as the functional testing procedure. 

4. Standard report forms have been devised to aid in re- 
porting data and to assist in the coordination of all 
final data by NRL. 

Supplementing the main program, the Bureau’s Engi- 
neering Experiment Station was charged with the task 


Table I—Organization of Navy-Industry Com- 
mittee on Motor Bearings and Lubricants 
for High-Temperature Operation 


Note: A ball bearing and lubricant are needed by the 
Bureau of Ships that will give satisfactory continued service 
for 4000 hr without the need for relubrication when used in 
high-temperature electric motors where the bearing tempera- 
ture will be up to 150 C. As no information was available 
in the literature on this subject at the temperatures desired 
and no background experience in industry or the Navy was 
available the Bureau set up a working group committee to 
solve the problem. In order to cover all phases of the prob- 
lem, membership was obtained from a representative group 
comprising Naval laboratories, motor manufacturers, bear- 
ing manufacturers, petroleum grease manufacturers, and 
synthetic grease manufacturers. Committee organization is 
shown below: 


Sponsor: Bureau of Ships 
Naval Laboratories: 


Naval Research Laboratory 
Engineering Experiment Station 


Motor Manufacturers: 
General Electric Company 
Reliance Electric & Engineering Company 
Westinghouse Electric Corporation 


Ball Bearing Manufacturers: 
Fafnir Bearing Company 
Marlin-Rockwell Corporation 
New Departure Division, General Motors 
Norma-Hoffman Bearings Corporation 
SKF Industries, Inc. 
Petroleum Grease Manufacturers: 
California Research Corporation 
Socony Vacuum Oil Company 
Standard Oil Company of Indiana 
The Texas Company 
Union Oil Company of California 
Synthetic Grease Manufacturer: 
Dow Corning Corporation 
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Table II—Test Set Up and Procedure for the 
Navy’s Bearing and Lubricant Program 


A. TEST SET UP 


1. Two motors, squirrel cage induction type, 440 volts, 3 
phase, 60 cycles, insulated with silicone insulation so as to 
insure winding temperatures of 200 C + would be provided. 
These motors would have adjustable sheave pulleys and 
are belted together so as one would act as a generator to 
load the other as a motor. Thirty-five of these two-motor 
test sets were to be furnished by the Bureau of Ships to the 
various testing activities. 


2. On receipt of the test sets each participating laboratory 
would order standard bearings to replace the original motor 
bearings. These bearings would be checked and all data 
recorded by the bearing supplier for later comparative 
purposes. 


3. All greases would be checked for properties by the 
Naval Research Laboratory and those of desirable proper- 
ties would be purchased and distributed by NRL for test 
by the laboratories. 


4. All test data on the performance of each grease, plus 
samples of tested grease and bearings would be analyzed 
by NRL, then forwarded to the bearing manufacturer for 
final checking. 


5. All data would be coordinated and reported by NRL on 
completion of the program. 


B. TEST PROCEDURES 


Part I—High-Temperature Operation (150 C). Two motor 
test-sets per testing laboratory shall be used for this test, 
except the petroleum companies, who will receive only one 
set. The test sets shall be operated continuously for ap- 
proximately 150 hr per week. The front end bearing 
(position No. 1) of the motor will be the test bearing and the 
temperature shall be maintained at 150 C + 5 C measured 
on the outer race. The ball bearing and/or lubricant shall 
be considered as having failed if the operating time is less 
than 4000 hr. The end point or failure should be deter- 
mined by: 

(a) Increase in noise level 

(b) Increase in vibration 

(c) Increase in bearing temperature 

(d) Leakage or hardening of grease 


(e) Broken bearing or inoperable conditions—stalling 

Part II—Medium-Temperature Operation (100 C). All motor 
test sets supplied to Engineering Experiment Station and one 
each of the three sets supplied to the other cooperators shall 
be used for this test. The petroleum companies will not 
participate in this test. This test shall be conducted the 
same as Part I except the test temperature shall be 100 C 
= 3.¢C. 
Part III—Low-Temperature Operation (—40 C). The Engi- 
neering Experiment Station will be the only testing labora- 
tory and it will use one test set for the purpose. This 
test will be a functional test of the best grades of grease 
from Part I and will be selected when Part I is completed. 
Test procedure same as Part I except at —40 C + 5C. 
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of establishing test data on present types of petroleum cone greases (Test Greases Nos. 2 and 4), and a syn- 
greases approved under Navy Specification 14L3 to de- __ thetic type (Grease No. 5). In addition, the Naval Re- 
















termine their suitability for operation at 100 C. In addi- search Laboratories provided two synthetic 100-per cent 
tion to using the standard known test methods these _ diester greases, but screening tests have shown that these 
greases were to be tested in the motor test sets for func- _—_ greases do not have sufficiently long life under high tem- 
tional operation. In addition, when the committee agreed _ peratures to justify use in these tests. NRL is conduct- 
on establishing a grease or greases as being suitable for § ing research aimed at improving the characteristics of 
high-temperature operation in the main program, these these greases and if this can be achieved it is possible 
selected greases would be tested to determine their suit- they may be added to the test program at later date. 
ability for operation at temperature of —40 C in the Other greases have been subjected to screening tests and 
motor test set as well as by standard grease-testing have either failed to meet initial requirements or results 
equipment methods. have as yet been inconclusive. 


Types of Greases Investigated. The first five greases 


1 Neither the commercial designations of test greases, nor the names of 


tested in the program included the two petroleum-type _ ee onng be revealed in a nent. Code ng gree oe are - 
aa also use or names of participating industry laboratories in tabulati 
greases (coded as Test Greases Nos. 1 and 3), two sili- of test results. ' oe 


Table I1]—Report on Failed Bearings in High-Temperature Grease Program 
(Test Grease No. 1 Petroleum) 








































Hours run Average | Rockwell C of Rockwell C of 
Tn eueetine | Lawin | outer race inner race 
Bearing | Labora- At operat-| temp. | ball wt, | — |—_—_—_____——— 
No. tory* Total ing temp.| degC | gm | Before | After | Before After 
134 NRL | Bearings ame. | ope | 62.0 | 60.4 | 61.2 60.0 
47 C stabilized | | 62.0 | 60.0 | 61.5 60.0 
48 Cc at 140 C | 62.3 60.1 | 61.8 60.0 
128 H | 482.75 150 | ao 4 Be 61.8 59.7 
207 H 277.5 268 .5 | 150 | 0.0109 59.5 | 60.6 59.5 59.9 
227 Cc 374.75 | 361% 153.5 0.0037 | 60.3 60.1 59.8 59.1 
206 A Bearings | 1178 150 0.0084 | 59.9 | 59.8 59.9 59.8 
219 Cc stabilized 36624 | 349 148 0.0116 | 60.1 | 60.1 59.8 59.9 
317 A at 195 C | 847 | 150 0.0186 60.0 | 59.5 60.1 58.5 
225 J | 300 156 0.0025 | 60.1 60.4 60.1 | 59.5 
306 A 642 iota 150 0.0101 | 60.1 60.1 59.8 | 58.6 
242 M 283 | nan 151 0.0134 | 59.8 60.0 | 39.9 | 539.3 
Table IV—Report on Failed Bearings in High-Temperature Grease Program 
(Test Grease No. 2 Silicone) 
Hours run | Average | Rockwell C of Rockwell C of 
Ln | Guereting | Loss in | outer race inner race 
i Labora- At operat- | temp. ball wt, |- 
No. tory* Total ing temp. | deg C gm | Before After Before After 
45 Cc Bearings | | 62.0 60.0 61.9 60.0 
154 NRL stabilized 1875 | 150 | 61.9 59.3 62.0 58.4 
at 140 C | | 
252 J 1495 | 150 0.0033 | 59.7 | 59.9 59.7 59.1 
300 H Bearings 1944.5 1835.5 150 | 0.0233 |; 60.1 | 60.1 60.1 60.0 
200 H stabilized 2762.5 2571.5 | 150 0.0119 | 59.8 | 60.3 59.5 59.8 
312 A at 195 C 1227 | 150 0.0208 59.8 | 60.2 59.6 59.2 
330 A | 2368 150 0.0059 60.1 | 60.0 59.9 59.3 








Table V—Report on Failed Bearings in High-Temperature Grease Program (Test Grease 
No. 3 Petroleum)—Bearings Stabilized at 195 C 
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Hours run Average | Rockwell C of Rockwell C of 
| orien | Loss in outer race inner race 
Bearing | Laboratory At operat- temp. ball wt, =|—— ppeetenncn tyes tequnves r 
No. (coded) Total ing temp. deg C | gm | Before | After | Before | 
a Tay EEE | | 
224 ¢ 309.75 295% | 143 | 0.0207 | 60.5 60.6 | 59.7 | 
202 Cc 235 | 222-5 148 | 0.0218 | 60.2 60.1 60.2 
et | 425 | 150 | 0.0753 | 59.8 8.6 | 59.7 | 
215 H 474.75 417.25 149 | 0.0127 60.0 59.0 59.9 
216 J 150 156 | 0.0233 | 60.1 60.6 60.0 
309 D | | 0.0579 | 60.2 | 60.2 | 60.1 | 
246 L 152 | | 151 0.0083 | 59.5 | 59.6 59.0 
| 
* Source: Bureau of Ships. 
@ Coded except Naval Laboratory (NRL). 
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Summary of Test Data. 


Results reported here are 


primarily concerned with tests on three greases: No. 1 
(petroleum type), No. 2 (silicone type), and No. 3 
(petroleum type). In these tests, the bearings were 
stabilized at 195 C as well as at 140 C. Of the three 
greases reported, silicone grease No. 2 appeared to show 
the most promise. Test data indicated moreover the value 
of stabilization at 195 C of the bearings operating with 
this grease at 150 C. This was also true (although to a 


lesser degree) of bearings using petroleum grease No. 1. 
But owing to the short life of the runs, bearings using 
petroleum grease No. 3 were apparently unable to take 


full advantage of bearing stabilization. An interpretation 
7 of the test results on individual greases now follows :? 
Petroleum grease No. 3 was tested at an operating 


temperature of 150 C with bearings stabilized at 195 C. 
Causes for early failures may be revealed by study of 
data on bearing clearances. These failures may be in- 
volved with the temperature differences between the 
inner and outer race, the “fit-up,” and the initial inter- 
nal clearances. 

Practically all test runs made with petroleum grease 
No. 3 resulted in the grease turning into a hard black 
mass or occasionally into a powdery or rubber-like struc- 
ture. Excessive bleeding (separation of the petroleum oil 
from the metallic soap base) was reported in several 
runs. In other instances, a hard deposit formed on the 
bearing races, thereby causing noisy operation and con- 


2 This summary is condensed from a paper prepared by J. Larson and 
J. E. Brophy of the Naval Research Laboratory for the Navy-Industry 
Committee Conference. 






























































Rockwell C of 
balls Condition of bearing End play 
Before After Outer race Inner race | Balls Separators) Before After 
: : 65.2 53.5 | Rough and pitted | Rough and pitted | OK Sl. worn 
65.2 62.3 | OK | SL. rough and pitted OK Sl. worn 0.0070 
65.2 61.3 | Sl. rough Sl. rough and pitted OK Sl. worn 0.006 
65.2 50.3 | Rough Pitted | Pitted Sl. worn 
3 65.2 60.1 | OK Rough OK Sl. worn | 0.0115 
64.6 | 62.1 | Rough Rough OK | Sl. worn 0.009 
66.6. |. 53.4 OK Built up from balls and sep.| Skidded Worn 0.008 
64.6 60.8 OK | Pitted | OK Sl. worn 0.009 
64.6 | 51.8 Gouged Rough Skid marks | SL worn 0.009 
64.6 | 60.7 Sl. rough Sl. rough | OK | Sl. worn 0.0095 0.0165 
64.6 | 51.8 | Rough Rough | Gouged from skidding | Worn 0.0095 0.0180 
64.6 | 59.3 | S!. rough Rough | Gouged from skidding | Sl. worn 0.0075 0.0045 
| | 
Rockwell C of 
balls Condition of bearing End play 
Before | After Outer race | Inner race Balls Separators} Before After 
65.2 55.6 | OK | Sl. rough | Skid marks Sl. worn 0.0150/65 
65.2 9.6 | OK | Rough and sl. gouged Skid marks Worn and 
| | | | broken 
64.6 | 60.2 | SL. rough | SI. rough | Scratched Sl. worn 0.0085 
64.6 58.2 Pitted Pitted | Pitted and worn Worn 0.0095 0.0125 
64.6 58.2 Sl. pitted Sl. pitted | Pitted and worn Worn 0.0095 0.0125 
64.6 49.1 Sl. pitted | Pitted and worn | Gouged from skidding | Worn 0.009 0.015 
64.6 | Ze | Sl. rough | Sl. rough | Built up from sep. a worn} 0.008 
Rockwell C of 
balls Condition of bearing End play 
Before | After Outer race | Inner race | Balls Separators} Before After 
64.6 | 62.1 | Rough Built up from balls | Skid marks OK 0.009 
64.6 61.7 K | Rough | Skid marks Worn 0.0085 
64.6 | 40.7 | Rough and pitted! Built up from balls | Gouged | Sl. worn 0.008 
64.6 | 63.0 | SL. worn _ SL. rough and pitted | Rough | SL. worn 0.0095 | 
66.6 | €1.¢0°°) OK | Sl. rough OK | Sl. wor 0.010 | 
64.6 60.5 | OK Rough | Skid marks Sl. worn 0.009 
64.6 61.1 | OK OK Very sl. worn 0.0085 | 0.0078 
| | 1 
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Fig. 1 (Right)—Compari- —_|200 
son of operating times for 
petroleum grease No. 3 at 
150 C (bearings stabilized 
at 195 C). Participating 
laboratories are coded, ex- 
cept Naval Research Lab. 
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Fig. 2 (Below)—Tests for 
another petroleum grease 
(No. 1) also show diver- 
gent results between the 
participating laboratories. 
Here too results are for 
operation at 150 C; bear- 
ings stabilized at 195 C. 
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tributing largely to failure. High temperatures evidently 
greatly accelerated the normal bleeding rate of the grease 
and the soap base was not sufficiently resistant to oxida- 
tion to prevent formation of the hard deposit. 

Another petroleum grease (No. 1) was subjected toa 
wide range of tests as follows: 

1. Run made with bearings stabilized at 195 C and op- 
erated with an outer temperature of 150 C. Thirteen 
test runs were made during this test. Running time at 
the operating temperature of 150 C ranged from 172 to 
1178 hr — a considerable spread. Condition of bearings 
was reported as either locked or as turning with diff- 
culty. Condition of the grease at failure was found to be 
rubbery, powdery, or in the form of a hard black mass. 
Average time of total operation per test was 434 hr; 
average time at the operating temperature was 420 hr. 

2. Run at operating temperature of 125 C (bearing 
position No. 2) and bearings stabilized at 140 C. These 
tests compared with the preceding tests demonstrate that 
with reduction of bearing temperature there is a definite 
increase in life. Time of operation at 125 C ranged from 
773 hr to 1241 hr as against 242 to 546 hr at 150 C (in 
each run the bearings were stabilized at the same tem- 
perature, 140 C). Condition of grease at failure was hard 
and black. Bearings were rough or turned with difficulty ; 
in one instance bearing was broken. Before termination 
of run, severe bleeding was noted and operation was 
noisy. It was noted that a residue of hard, black or dis- 
colored greases was always left in the bearing. 

As already noted, the test results with silicone greases 
were much more satisfactory and appeared to show the 
most promise for high-temperature operation. Here is a 
summary of certain test runs on silicone grease No. 2: 
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Petroleum grease (No.3) 
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Petroleum grease (No.1) 
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1. Run at operating temperature of 150 C with bear- 
ings stabilized at 195 C. Length of run at operating tem- 
perature ranged from 954 to 2369 hr, with average run 
1443 hr. Grease at end of run was black in all instances, 
but consistency varied, being reported as soft, stiff, rub- 
ber-like, or hard. Bearings turned with difficulty. 

2. Use of nonferrous retainers. This was investigated 
by means of two test runs. These runs were conducted 
at 150 C with bronze separator bearings stabilized at 
195 C. For one test the time of operation at 150 C was 
650 hr; in the other test, 2043 hr. Obviously, the varia- 
tion was so wide that no conclusion could be reached. 
It was noted, however, that in each instance, despite the 
rubber-like consistency of the grease, the end of the run 
found the bearing quite free. In the shorter run (650 hr) 
there was no noise at failure; failure occurred during 
temperature flash. In the longer run (2043 hr) the bear- 
ing was comparatively quiet up to failure. There was a 
temperature flash about 100 hr prior to failure. 

Participants in each group of tests here summarized 
ranged from two to seven (not counting multiple runs 
by the same laboratory). A total of 16 individual labora- 
tories participated variously in all these tests. Significant 
fact is that for the same type of grease and bearing 
widely divergent end results have been recorded. This is 
shown graphically in Figs. 1, 2 and 3. But despite the 
divergent findings, it still seems pretty conclusive that 
for high-temperature operation the silicone greases show 
up to considerable advantage. 

Space does not permit a summary of each of the indi- 
vidual reports submitted by participating laboratories. A 
detailed report by the Bureau of Ships on all the failed 
bearings at high-temperature runs appears in Tables III, 
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[V, and V. Greases tested are petroleum greases Nos. 
| and 3 and silicone grease No. 2. Table IV reflects the 
longer bearing life attained with the silicone grease. 

Study of the individual reports indicates that many 
problems are still inherent in the very nature of the ma- 
terials being tested and in the test procedures themselves. 
For example one company, which was asked to examine 
failed bearings from all sources, comments that the 
divergencies in the results for any particular grease may 
be attributed to the human factor in determining failure 
points based on such criteria as noise level or vibration. 

Major problems on which much study is apparently 
needed is that of variations in bearing temperatures and 
the need for suitable temperature-measuring techniques. 
One participant found bearing temperatures to be ap- 
proximately 150 C, 120 C, 100 C and 90 C for the No. 
1, No. 2, No. 3 and No. 4 position bearings, respectively. 
The No. 4 bearing temperature ranged from 90 to 80 C. 
It was suggested that differences in the temperatures for 
the No. 2, No. 3, and No. 4 positions were not as im- 
portant as in the temperatures of the No. 1 position 
bearing. 

Reported wide variation in the recorded inner race 
temperatures indicated the desirability of a uniform 
method for measuring such temperatures. Primary rea- 
son for determining the inner race temperature accurate- 
ly is to secure data on the radial clearance under operat- 
ing conditions. 

Relubrication of bearings was proposed by one partici- 
pant as simplifying the problem of attaining the goal of 
4000 hr operation at high temperatures. By lubricating 
say once a month, the lubrication problem would thus be 
reduced to only 500 hr (a month’s service). Bureau of 
Ships’ representatives pointed out, however, that the 
Navy had to consider that a ship might be out for more 
than a month in areas where the particular grease re- 
quired could not be obtained. Another—and perhaps still 
more important consideration—is the fact the Navy has 
a number of related motor developments where the con- 
ditions of service or elements of design make motors in- 
accessible for lubrication or where it may not be possible 
to have the motors competently adjusted or serviced. 
Future Naval developments in silicone-insulated motors 
point to longer life without relubrications as a prime ob- 
jective. 

A complex test program of this nature involves a 
great many other factors that are matters of controver- 
sial opinion, such as the proper manner of sampling the 


== 
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Fig. 4—Motor test set arrangement (see Table II) for 
high-temperature bearing and lubricant tests. Numerals 
(1, 2, 3, 4) in circles indicate position of bearings. 
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2000 Silicone grease 
(No.2) 


400 


200 





Fig. 3—-Silicone greases show up to considerable advan- 
tage for operation at 150 C in comparison with the petro- 
leum lubricants. Bearings are stabilized at 195 C. 


failed grease; need for revised standardization of test 
bearings ; advisability of testing special bearings; dura- 
tion of tests after 4000 hr had been reached ; and so on. 
Perhaps these problems, as well as those already dis- 
cussed here in somewhat greater detail, can be best clari- 
fied by quoting (in part) a summary of conclusions 
reached at the last Navy-Industry Committee Meeting 
following the presentation and discussion of reports by 
participating laboratories : 

1. Further screening tests on high-temperature greases 
for inclusion in this program will be conducted by 
Naval Research Laboratory. 

2. Bearings and greases which, operated longer than 4000 
hr should be permitted to continue to run until failure. 

3. It was agreed that the bearings would not be relubri- 
cated before failure. Present practice thus would not 
be changed in this matter. 

4. It was agreed that the present report form be ampli- 
fied to include the serial number and manufacturer’s 
name for the bearing used in each test run. Supple- 
mentary remarks on observations made during a test 
run and a disassembly would include comments on 
excessive bleeding, whether the bearing looked very 
dry, presence and magnitude of the temperature 
flashes observed during a run, and the difficulty of re- 
moving the bearing from the shaft. The bore size, out- 
side diameter, end play (from the manufacturer’s 
data) together with measurements of the bearing seat 
and housing bore made at the installation for each 

(Continued on page 190) 
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Simplified Subminiature Relay 


By making magnetic structure serve as cur- 
rent carrying members, size has been re- 
duced to % in. diam and weight to \% oz. 


JAMES F. RINKE 
Chief Engineer 
Potter & Brumfield Mfg. Co. 


N KEEPING with the recent trend toward reduc- 

tion in size and weight of components for radio and 
air borne apparatus, subminiature radio tubes, printed 
circuit techniques and developments in resistors and 
capacitors have brought the overall dimensions of elec- 
tronic devices down to an almost unbelievable minimum. 
Efforts toward miniaturizing relays up until now have 
principally been directed toward reduction in size by 
simply scaling down the dimensions of a substantially 
standard design, without any radical departures in the 
general structure. Such a process results in an assembly 
having numerous parts of extremely small size and one 
that presents difficult manufacturing problems. 

In considering the possibilities of extreme relay minia- 
turization the question arose as to what might be accom- 
plished by eliminating all non-functional elements and 
retaining only the coil and the magnetic structure ar- 
ranged to provide mechanical motion to operate the 
contacts. Since the coil would be the largest part of the 
assembly, its supporting structure could logically serve 
as a “base”. The possibility of combining functions 
was then considered. If the magnetic parts of the struc- 
ture could be made to serve also as current carrying 
and contact members then the number of parts would 
be materially reduced. The spring which returns the 
armature to its normal position might be incorporated in 
the armature itself by making it of a resilient material. 
Considerable deviation from conventional mounting 
practice could be made since an ultra-small device of 
this type would be placed in positions heretofore im- 
practical and might even be attached to a portion of the 
circuit being controlled. 

The several illustrations show the manner in which 
the above considerations were placed into practice. A 
molded phenolic bobbin serves as the basic member of 
the assembly and provides a form on which the coil is 
wound. Terminal assembly, shown in enlarged view. 
consists of two small eyelets and two cylinders suitable 
for external solder connections. These terminals are 
arranged so as to apply only compressive stress on the 
thin phenolic wall. 

Extending entirely through the center of the bobbin 
is an axial opening designed to accommodate a relatively 
wide and heavy central core member made of magnetic 
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iron. Besides being a functional part of the magnetic 
circuit, this L-shaped member serves as the lower fixed 
contact and the hole in its free end provides a means of 
mounting the entire relay by means of a No. 3 machine 
screw or a rivet. 

Armature is made up of two parts spot welded to- 
gether. Armature proper is a U-shaped part made of a 
special magnetic alloy steel combining high flux-carry- 
ing capacity with sufficient hardness to insure good 
spring action. A thin terminal element, spot welded to 
one surface of the U, is made of magnetic steel since 
it also serves as a flux path. The armature constitutes 
the moving contact member and its free end is provided 
with suitable contact surfaces. 

The armature stop, or normally closed contact mem- 
ber, is a formed strip of phosphor bronze, provided with 
a contact at the hook of the L and a solder terminal on 
the other end, where it protrudes from the end of the 
bobbin. After it is inserted in the bobbin with the main 
core member, the terminal portion is bent away from 
the core so as to clear it for convenient connection. This 
formation also serves to lock the various parts in place. 

Insulation between the various contact parts is pro- 
vided by thin slips of film mica inserted between the 
main core member and the other contact members. These 
slips are of the same width as the wide core member 
and the other, narrower contact parts are each centered 
by the cross-shaped section of the opening in the coil 
bobbin. This insulation is only 0.0015 to 0.002 in. thick, 
but it is sufficient to permit the assembled unit to with- 
stand a breakdown voltage test between the contacts of 
500 volts rms at 60 cps. The limiting factor on this test 


Group of Potter & Brumfield subminiature relays. Basic 
design, center. In glass envelope with miniature radio 
tube base, left. Non-sealed plastics plug-in case, right. 
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is the small space across the contacts themselves, which 
prohibits the application of a much higher voltage. In- 
sulation between the coil winding and the contact sys- 
tem, as provided by the molded phenolic bobbin, will 
withstand a breakdown voltage test of 1000 volts rms. 

This simplified structure incorporates all of the essen- 
tial features of the more complex assembly but the total 
number of parts has been reduced to 13, including a small 
spacer insulator and wire for the winding. No screws 
or other fasteners are used. The outside diameter is 
only 5% in. and overall length is only 1%» in. The length 
over the ends of the bobbin is 134 ¢ in. 

Since the iron core and armature parts are used as 
contacts it was essential that a surface at the contact 
point be provided with some similarity to silver or other 
contact material used on conventional relays. Silver plat- 
ing, in the thicknesses normally encountered, is not gen- 
erally considered a satisfactory surface for an electrical 
contact, being of a soft, spongy texture and therefore 
susceptible to damage by arcing as well as mechanical 
wear. By using a much greater plating thickness, how- 
ever, together with special formulation in the plating 
bath and subsequent mechanical treatment of the sur- 
face, a contact surface was developed that furnishes 
satisfactory results for the types of electrical loads likely 
to be used on a relay of this size. 

While it was originally conceived that a relay of this 
type would find its principal application where the con- 
tacts would not be required to handle more than a few 
milliamperes at relatively low voltages, probably in 
circuits of relatively high or unity power factor, tests 
on contact life have shown rather encouraging results. 
Numerous tests with various values of current through 
thé contacts at 115 volts, 60 cps, using a non-inductive 
load, indicate that the optimum value of current is ap- 
proximately 250 ma. At this value of current, contact 
life is at least a million operations. The mechanical life 
of the relay is apparently unlimited due to the small 
amount of motion of the flexible armature member. At 
heavier currents, or where direct current is used on the 
contacts, the life is materially shortened. For example, 
at 24 volts d-c with a load of 1 amp, non-inductive, a 
life expectancy of 50,000 operations may be guaranteed. 
Within the voltage limitations of the contact system, 





(Left) Magnetic structure and contacts. (Right) Coil 
bobbin with axial opening for magnetic structure. 
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NEW DEVELOPMENTS, IDEAS, AND 
INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 
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Subminiature Relays 
Direct Drive Press Motors 
Fail Safe Combustion Control 
Engineering Computer 
Steatite for Mechanical Properties 
Hot Talk for Drive Ins 
Why 45 RPM? 

Using a Leak Detector 
Radio Hat 
Locomotive Headlight Control 
Screw Thread Standards 
Yield Strength in Spring Design 


Also other new ideas and 
developments of interest. 





load currents as high as 2.5 amp, in non-inductive cir- 
cuits, a-c or d-c may be employed with a life expectancy 
of approximately 100 operations. In similar circuits, 
load currents up to 5 amp may be employed where not 
more than ten operations are required. 

It might be presumed that there would be some like- 
lihood of the contacts “freezing” or sticking in the 
closed position after they had been subjected to sufficient 
wear so as to bring the iron surfaces practically to- 
gether. No such faulty performance has been observed, 
however, even after the silver contact surfaces had been 
entirely worn away. This is largely due to the fact that 
a considerable “air gap” is always present in the mag- 
netic circuit. This gap consists of the mica film insulat- 
ing slip between the armature terminal and the main 
core member plus the thickness of the layer of non- 
magnetic plating on both the terminal and the core mem- 
ber. Hence the amount of energy present due to residual 
magnetism is never sufficient to hold the armature in the 
operated position. 

The normal sensitivity of this relay has been estab- 
lished at approximately one-half watt in the energizing 
coil. Actually, this power may be considered as the con- 
tinuous operating power where the pull-in point occurs 
at about 75 per cent of this value. Thus, a 6-volt relay 
would be designed to have about one-half watt in the 
coil at this voltage but it would be adjusted to pull in 
at 4.5 volts. The coil may be operated continuously at 
1.75 watts, witha maximum temperature rise of 150 F. 
Minimum operating power may be safely established at 
75 milliwatts. When the relay is required to perform 
on this small amount of energy, it has been found de- 
sirable to provide a means of adjusting the upper stop, 
or normally closed contact member, This has been done 
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by adding an additional formation to the short vertical 
portion of the contact member and providing it with a 
very small (0.80) adjusting screw. 

The largest size of enameled wire that is considered 
practicable to wind on this miniature form is No. 20 
which will permit a total of 67 turns to produce a full 
coil. Such a coil has a resistance of only 0.155 ohm at 
20 C. Thus, for a sensitivity of 75 milliwatts, a coil cur- 
rent of 0.695 amp may be used, with a drop of only 
0.108 volt across the coil. On the other hand, at the 
maximum coil dissipation of 1.75 watts, this coil will 
handle a current of 3.21 with a drop of 0.498 volt across 
the coil. 

No. 44 plain enamel wire is the smallest size that has 
heen used. A total of 13,000 turns may be placed on 
the bobbin giving a resistance of 3360 ohms at 20 C. At 
‘1 sensitivity of 75 milliwatts this coil will provide opera- 
tion of the relay at only 4.72 ma with impressed voltage 
of 15.9 volts. At maximum dissipation, however, a 
potential as high as 76.8 volts may be applied, corres- 
ponding to a current of 22.8 ma. Any combination be- 
tween the values given above may be obtained by proper 
selection of wire size and turns. 

In order to eliminate possible damage or alteration 
of adjustment during transportation or installation, a 
transparent plastic sleeve is used to cover the main body 
of the relay. A molded polystyrene plug-in form is also 
available which affords complete dust protection. Since 
connection terminals are all located at one end, wiring 
to the plug pins is easily accomplished. It is also possi- 
ble to hermetically seal the Model SM relay into a glass 
tube, using a standard seven-pin miniature tube base. 

Besides offering a convenient replacement means and 
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Details of parts for simplified; subminiature relay. 


complete physical protection, such an enclosure also 
permits this relay to be used under low atmospheric 
pressure conditions as encountered at high altitudes 
such as in guided missiles, rockets, or other air-borne 
devices. The extremely light weight and high natural 
period of the single moving element offers high resist- 
ance to the effects of vibration and shock. 

The complete unit, without a housing, weighs just 4% 
oz. The variety of applications for this relay covers a 
wide range of possibilities. It is particularly suited 
where contact loads are relatively light and where the 
total number of operations during the life of the equip- 
ment is not expected to be great. Applications are gen- 
erally of the type where relatively short contact life is 
permissible, especially where such sacrifice is made in 
favor of materially reduced size and weight. GOO 


Direct-Connected Press Motors 


Design was simplified, operating speed in- 
creased and easier control obtained for large 
triple-action forming presses, with special 
direct-connected motor and no flywheel. 


HEN drawing or stamping metal in usual me- 
chanical presses the cycle starts with engagement 
of the friction-type clutch and downward acceleration 
of the ram. Sudden load retards the flywheel until the 
energy it gives up accelerates the ram. The motor must 
then replace this energy by bringing the flywheel back 
to its initial speed. For the motor to have sufficient time 
to accelerate the flywheel, the duration of the work stroke 
must be limited. 

In a forming press, a peak load is introduced during 
the time the clutch is engaged and the ram is descending 
as the flywheel causes the motor to slip to less than full- 
load speed. A second, lower peak occurs when the ram 
encounters the work and another but small retardation 
occurs. The final load peak occurs in raising the ram 
to its original starting position. Unlike a punch press 
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where the peak load is of short duration, the load appli- 
cation on a forming press runs from 2 to 10 sec. 

A high-slip motor used with a flywheel tends to re- 
move this peak load from the motor. The larger the 
flywheel, the longer can be the period during which it 
dissipates stored energy. But drawing or forming oper- 
ation requiring application of the peak load for longer 
than 1 sec. can not make economical and practical use 
of this stored energy from the flywheel. 

Stamping press motors in common use are 1200 or 
1800 rpm synchronous speed and designed for 5 to 13 
per cent slip. Kan cooled and Class B insulated, such 
motors are designed for 55 C temperature rise and operate 
a flywheel through a friction-type clutch. When Lima- 
Hamilton Corporation engineers undertook to redesign 
their triple-action presses higher productivity was sought 
which led to the development of an improved motor. 
With the assistance of engineers of The Reliance Electric 
and Engineering Company, Cleveland, a direct-connected 
motor was designed to eliminate the need of either clutch 
or flywheel. 

For deep drawing presses, where the time of the work 
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Specially-designed, low speed press motors drive these 
Lima-Hamilton presses without clutches or flywhee!s. 
The press motor, right, developed by Reliance is force- 
ventilated by two separately driven fans and used as a 


stroke is of the order of 10 sec, it was found that with 
any size of flywheel which was practical to build, the 
motor was being called upon to do practically all of the 
work. Elimination of the flywheel therefore placed little 
or no penalty on the motor, and led to discarding the 
clutch. This gave more positive control of the press 
during the working stroke and with it the elimination 
of a major cause of maintenance. 

To determine the complete load cycle of the press, tests 
were made with recording meters and oscillographs. An 
analysis of the mechanics of the press load cycle gave 
correlation with test results. 

Since the motor was to be direct connected, it would 
have to be started and stopped with each working stroke. 
Consequently, a low speed motor was needed for quick 
acceleration to full-load speed. Other requirements of 
the motor were: good heat dissipation, a practical gear 
ratio, and high torque efficiency. Accordingly, a 360 
rpm, 20-pole, high-torque motor was developed, having 
a special low-inertia rotor for quick starting and stopping. 
To provide continuous heat dissipation the motor was 
force ventilated with blowers and an integral filter unit. 
Starters of blower motors and main motor were inter- 
locked so blowers would be in operation before the main 
press motor was started, and failure of the blower motors 
would stop the main motor upon completion of the work- 
ing stroke in progress. Class B insulation was used, 
allowing 70 C temperature rise. 

These special motors are now built in a number of 
sizes for the desired torque requirements. In addition 
they are provided with a novel terminal reconnection to 
give as high as 300 per cent of maximum torque to 
break the press loose if it “bottoms”. The motors are 
also designed for great mechanical strength, with specially 
braced stator feet for rigidity. 

As now equipped with these motors, the “38” series 
Lima-Hamilton triple-action press stands only 18 ft 
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direct drive for drawing presses made by the Lima- 
Hamilton Corporation. Motors run at 360 rpm, have 
high starting torque and a low-inertia rotor for quick 
starting and stopping at each press stroke. 


above the plant floor level with the operating mechanism 
located in the lower portion of the unit where it is acces- 
sible from the basement. A key design feature is an 
improved arrangement of rod connections, which stretch 
to secure desired blank-holding pressure. With four 
rod connections to each of two upper slides in tension 
when the press is under load, no crown or tie rods are 
required. Tied together across the front and back by 
spacer-plates, the uprights serve only as guides for the 
slides. 

Rod connections to upper plunger (inner blank-holder 
slide) are preloaded while those to the outer blank- 
holder slide are in tension. Amount of blank-holding 
pressure is directly proportional to elongation of con- 
nections to upper plunger. These rods act as springs, 
adjusting themselves to variations in metal thickness 
with only moderate fluctuation in the blank-holding 








Waterless egg cooker made by Nicro Steel Products, 

Inc., Chicago, cooks one to four eggs on tray in stain- 

less steel housing. Heated by 400-watt twin element. 
with spring-action adjustable timer. 
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pressure. Since the rods are long in relation to their 
diameter, they will stand about 5 in. elongation before 
reaching their yield point. 

Deflections in the slide itself and in the frame members 
are the only compensations needed for variations in metal 
thickness. Blank-holder adjusting screws being least 
costly to replace, are made undersize so they will be the 
first to fail. On the other hand, blank-holder connec- 
tions in tension also compensate for deficiencies in metal 
thickness. The rods stretch less and blank-holder pres- 


sure decreases proportionately. If compression connec- 
tions had been used, thin metal would require readjust- 
ing the blank-holder. 

Power consumption with direct-connected motors is 
practically the same as for conventional drives. The di- 
rect-drive motor operates only when the slides are in 
motion. There is a relatively high current inrush in 
starting after which the current immediately drops to 
normal, but overall power consumption is no greater 
than with the flywheel and clutch drive. OOO 


Fail Safe Combustion Control 


New type of timing motor, recent develop- 
ments in precision switches and novel 
switching arrangement simplifies “fail safe” 
interlock circuits for oil and gas burners. 


G. G. OUTTERSON 


Outterson Engineering Corporation 


IGHLY explosive mixtures can be developed in 

gas and oil burners in a matter of seconds fol- 

lowing an ignition or flame failure, emphasizing the 

need for fast acting dependable controls. Many times 

the manufacturers of gas and oil burners are blamed 

for faulty performance where actually the electrical 
controls are at fault. 

Combustion controls are of three general types: relay 
interlock system including thermal warp switches, com- 
bination of relays and a synchronous cam assembly 
operating a group of switches, and a combination of 
relays and vacuum tube timers. Principal weaknesses 
of these systems are complexity, limitations of adjust- 
ment of the timing operations, lack of mechanical dura- 
bility, and inadequate protection from tampering. Prac- 
tical requirements for a combustion control are: 

1. The safety lock-out circuit should be dependable. 

2. For oil-fired burners adjustable time periods should 
be provided for fuel valve delay, priming (trial for igni- 
tion) and post ignition. Adjustment of any of these 
should not affect the operation of others. 

3. Gas-fired burners should have adjustable periods 
for purging, fuel delay and post ignition, with no one 
adjustment affecting others. 

4. Control should “fail safe” in the event of failure of 
pilot or burner flame, failure of any burner component, or 
any part of the control itself. 


relay. 
circuit 


5. Control should be simple, sturdy and not affected 
by high ambient temperature, moisture or oil fumes. All 
parts should be protected from dust and dirt. 

A new group of industrial and commercial controls 
developed by Outterson Engineering Corporation meet 
virtually all of these requirements. One of the basic 
principles employed is illustrated in Fig. 1, in which the 
conventional approach to controlling a group of fuel 
burner components is shown at 4. When the thermo- 


stat or pressure control operates the master relay, power 
is connected through contact M, so that components C-1, 
C-2 and C-3 can be operated in any timing and sequence 


Fig. 2—Heart of the new control system is a synchro- 
nous timer which disengages the cam drive when timer 


circuit is opened. Spring returns cam to start point. 


Fig 1—1In contrast to 
the conventional cir- 
cuit A, at left, for 
domestic combustion 
controls, the Outter- 
son control B, at 
right, provides com- 
plete “fail safe’’ op- 
eration. 
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FOR A SHARPER IMAGE OF 


TOP PROFITS IN TELEVISION 
PRODUCTION and SALES 


... set-builders use 


AMERICAN PHILLIPS SCREWS 


4a ad ce) lilenite). md telanete Assembly of costly television sets puts 


a prohibition on spoilage. That’s why American Phillips Screws are used, 


to help keep sets rolling out to an eager market, and to keep rejections down. 
No delays or losses, then, and output hits the main channel with highest 


return per man-hour, which means time-savings up to 50%! 


14 aay eS eevilue-wilelrs Smoothly finished, unmarred cabinet 


work is the basis of television-set sales. And that’s the way sets come from 


an assembly department using American Phillips Screws. 


Does YOUR product have this double-feature of production-economy and 


sales promotion? Then write: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago II: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


MERICAN([7" 
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Fig. 3—Three ‘stages in the timer cam cycle: A, de-energized; B, switch closed; C, switch about to open as cam re- 
leases blade. If not de-energized, cam stalls against stop with contacts open. 


by SW-1, SW-2 and SW-3. This appears to be the 
simple and obvious approach. However, there is no 


provision to stop the cycle if SW-1 fails to close. If C-J 


was the ignition transformer on a direct ignition oil 
burner, the results could be disastrous. 

Principle employed in the new control to avoid this 
difficulty is shown at B. If SW-1 fails to operate, neither 
C-1, C-2 nor C-3 can be operated. If the burner com- 
ponents are arranged in the order of their importance, 
the combustion control can protect itself against failure. 
Note also that SW’-4 can be used to control C-3 inde- 
pendently of C-2 and that the combination of SW-3 and 
SW-4 can be used to control C-2. 

Program unit incorporating this new circuit, shown 
in Fig. 2, employs the Haydon shift motor. When ener- 
gized the motor will start to rotate the cam shaft in a 
counter clockwise direction at 1 rpm. When de-ener- 
gized, the cam shaft immediately returns to the starting 
position, but if continued power is applied the cam shaft 
will rotate 360 deg and stall against a mechanical stop. 
Then, when the power source is removed, the cam shaft 
will return to the starting point as before. 


|| Thermostat 


Fig. 4—Complete control system A using new timer and standard components for oil firing. 


The program control uses a one-way switching ar- 
rangement shown in Fig. 3. At A the unit is at the 
starting position. When the motor is energized the cam 
will rotate in a counter clockwise direction for about 
15 sec to the position shown at B where the switch will 
operate, and remain closed as long as the switch leaf 
rides on the cam lobe. At the end of this time the switch 
leaf will slip off the lobe, as shown at C, opening the 
switch. In returning in a clockwise direction the cam 
does not operate the switch. 

When used in combination with a fast acting combus- 
tion safeguard of the household type, the unit will pro- 
vide a control suitable for commercial gas or oil burners. 
For fixed fire, direct ignition commercial oil burners, 
this control is applied as shown in Fig. 4A. This fully 
automatic system consists of a low-voltage circuit (R1, 
thermostat, safety lock-out) a flame detector (R2, vac- 
uum tube amplifier, photocell) and the new timer. The 
operation of this system is as follows: 

When the thermostat calls for heat, a circuit is estab- 
lished through R1, transformer, safety lock-out, R2-1 
and the thermostat. R/ will now close and remain closed 


Timer connections are 


changed as shown at B for gas firing. 
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Series R Stepper 


Three basic types of A.C. 
and D. C. operation: con- 
tinuous rotation, add and 
subtract, electrical reset. 
First two types have 40 
active positions, electri- 
cal reset has 36 contacts. 
All three types follow 10 
pulses per second with- 
in rated voltage range 


Series 595 D.C. Relay 


Midget telephone type 
unusual for amount of 
power provided. Size 
only 1 7/16" x 1 3/8” 
x 1". Three outstanding 
features — frictionless 
pivot — proper copper- 
iron balance—capacity 
to carry up to 8 single 
pole, single throw 
contact combinations. 


Series 600 Relay 


Small, compact, low- 
cost. Size: 2 1/8” 
TT « ie. 
Contact combina- 
tions up to 4 P.D.T. 
Power consumption, 
6 V.A. Max. cap., 8 
amps, 3 v. to 230 v. 
A.C., of 3 v. to 110 
v. D.C. Coil and 
contact assemblies 
interchangeable. 


Series 100 A.C. Relay 


Used successfully in 
automatic home 
washing machines. 
It is incorporated in 
many new house- 
hold appliances now 
on drafting boards. 


Series 220 A.C. Relay 


Capable of breaking 
currents up to 20 am 
at 230 v., 60¢., A.C., 
non- inductive load. 
Bakelite contact block 
tests 1500 v. break- 
down to ground. 
5/16” dual contacts 
minimize arcing. 
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Uy tsa Control Protlem.. 


Guardian HAS the ANSWER! 


Name a Relay, Switch or Solenoid problem... 
99 times in 100 Guardian has the solution. Sub- 
mit your specifications for application data and 
cost-free recommendations. 


GUARDIAN 


1627-G W. WALNUT STREET 





COMPLETE CONTROL ASSEMBLIES: 


Guardian engineers are tops at designing complete assem- 
blies, from simple start-stop controls to the complexities 
of time-delay, timing, counting, multiple credit, add and 
subtract or sequence operations. Thousands of- Guardian 
control applicatidns attest to Guardian’s flexibility. Without 
question—Guardian qualifies to design and furnish com- 
posite parts or completely packaged control assemblies — 
housings, mountings and harnesses—all set to plug in! 


WELECTRIC 


CHICAGO 12, ILLINOIS 


A COMPLETE LEME OF RELAYS SERVING AMERICAN INBUSTAY 
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for at least 1 min. At the end of this time the safety 
lock-out circuit will open dropping out R1 unless flame 
has been detected and R2 operated. R2 is interlocked in 
the safety lock-out circuit so as to keep R1 operating as 
long as the thermostat calls for heat. When RI closes, 
contact R1-2 supplies power to blower motor and also 
through R2-2 to ignition transformer and timer motor. 
Note that the source of power is the same for ignition 
transformer and timer motor (which later opens the 
main fuel valve). Contact R2-2 must be properly oper- 
ating and ignition transformer powered before the fuel 
valve can open. 

Switch T/ and 72 will close 15 sec later, turning on 
the main fuel valve which will remain energized only as 
long as the switch rides on the cam lobe (Fig. 3C). This 
gives a predetermined priming (trial for ignition) period 
which is independent of the safety lock-out circuit and 
also acts as a safety lock-out circuit for the fuel valve, 
since the timer will stall after one revolution of the 
cam shaft. 

When flame has been detected, contact R2-2 closes and 
leaves ignition and timer motor under control of cam 
switch 71, locking in the fuel valve across R2. The re- 
mainder of the. time that the switch rides on the cam lobe 
becomes post ignition. Chattering of the flame detector 
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relay R2 during this period when the oil flame may be 
unstable will have no effect on any of the burner com- 
ponents. 

When the switch leaf slips off the cam, T1 and T2 
will open allowing the timer motor to reset to the starting 
position and leaving the fuel valve under control of 
R2-2 of the flame detector relay. The system will now 
continue to operate as long as flame is present and the 
thermostat calls for heat. Flame failure during operation 
will close the fuel valve and one relight will be attempted, 
a particularly useful feature for control of fuel burners 
where there is no maintenance man on duty. 

This combustion control is extremely simple: one 
switch and one cam provide a fuel valve delay period, 
priming period and post ignition period. Two safety 
lock-outs are provided: one controlling R71 and one for 
the timer motor and 72. In the event of an ignition or 
flame failure the blower motor will continue to operate 
for at least 30 sec after the main fuel valve has been de- 
energized by T2 and will remove any explosive vapors 
present in the furnace. 

For operating a commercial gas burner, the time con- 
trol is connected as shown at B in Fig. 4. Safety lock- 
out and flame detector circuits for this circuit are the 
same as shown at A. OOO 


Flight Path Computer 


Using parts from surplus gun sights, this 
mechanical computer was constructed to 
cut man-hours per test from 160 to 4. 


When the Douglas Aircraft Co. required a flight path 
analyzer for use in its tests of guided missiles, the E] 
Segundo Plant engineering research group, through in- 
genious design based on existing integrators, was able 
to produce a specialized machine quickly and economic- 
ally. This was quite a feat, since the computer is basic- 
ally a large differential analyzer of the type highly pub- 


licized by the universities as the acme of perfection in 
calculation, utilizing 14 to 18 integrators. The Douglas 
machine has 17 integrators. 

In order to cut expense, Douglas engineers used parts 
from a surplus Mark VI ball turret gun computer of 
the type used on the wartime Flying Fortresses. These 
surplus lead-computing gun sights supplied nearly all 
parts, including gears, bearings, shafting, couplings, 
knobs, dials, integrators, cams and motors. To simplify 
operations and reduce cost further, the computer was 
made as a specialized machine designed to solve one 
particular set of two-dimensional equations of motion, 


Parts from lead-computing turret gunsights make up this flight computer with 17 integrators, built by Douglas engi- 
neers to solve two-dimensional equations of motion. 
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DIRECT FACTORY ENGINEERING 
SERVICE — Extensive motor 
technology, accumulated 
through years of Fractional H.P. 
Motor engineering and manu- 
facture brought to your own 
plant by our experienced, fac- 
tory-trained engineers. 


RIGHT PRICE — To allow widest 
margin in pricing for competitive 
selling... FASCO “Custom En- 
gineering Service” utilizes the 
economy of a basically standard 
production line motor .. . custom 
engineers it to fit your special 
needs. 


EFFICIENT PERFORMANCE — So 
important to the success of your 
product ... proved by FASCO’S 
continuing success and growth 

- attained by building the 
maximum in quiet, economical, 
trouble-free operation into 
motors for many thousands of 
products that have served users 
with full satisfaction. 


Fasco INDUSTRIES, INC. 


Formerly F, A. Smith Manufacturing Co., Inc. 
ROCHESTER 2, N. Y. 
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FASCO QUALITY — Adds an extra 
measure of value to your prod- 
uct. Every step in the manufac- 
ture of FASCO Motors .. . from 
raw stock to final test ... is 
under rigid uniform control of 
the most precise instruments 
and methods. 










DEPENDABLE MANUFACTURER 
—Not a giant plant, nor a small 
one. But a ser aie (250,000 
sq. ft.—1,000 employees) well. 
established reputable manufac- 
turer you can depend on for 
delivery as well as ioe quality of 
product, 





WRITE on your company letterhead for complete information 
on FASCO “Custom Engineering Service,” and catalog. 
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but with means to change coefficients and their de- 
pendence on flight conditions. The drag, thrust and 
aerodynamic lift characteristics are built into the ma- 
chine. Computations are entirely mechanical, but an 
electric servo system is provided to compensate for fric- 
tion. 

Control commands are fed in by hand as a function 
of time or other parameters in terms of a predetermined 
angle of attack or transverse acceleration of the missile 
being tracked. The machine computes the vertical and 
horizontal acceleration components due to the transverse 
and axial air resistance and thrust, and integrates them 
to indicate velocity components and plots a trajectory 
to scale. The variations of aerodynamic and dynamic 
effects with angle of attack, ““Mach” number, ambient 
pressure and fuel consumption are taken into account as 
is the geometry of the missile attitude relative to the 
path slope. 

In order to analyze the flight paths minutely, an ex- 
panded time scale must be used, since the actual opera- 
tion of guided missiles is usually too fast to permit 
analysis during the actual flight time. The Douglas 
computer time scale varies from 12 to 40 times slower 
than standard solar time. 

Although this computer was designed to analyze 
flights of one specific guided missile, it has now been 
used on several different models with minor changes 
with equal success. 

The saving in valuable engineering time by use of the 
computer is tremendous. The machine does in 4 man- 
hours the work of each flight run that formerly required 
160 man-hours of laborious computations. The machine 
has already completed several hundred runs and has 
many more to run. The entire cost of the machine was 
amortized in the first thirty runs. Ooo 


Radio Hat 


The ultimate in portable radios will be seen this sum- 
mer in the form of a cheap set (sells for $7.95) built 
into a pith sun helmet. Called “The Man from Mars’”’ 
radio hat, it is said to have a reception radius of 20 miles 
in non-shielded areas. American Merri-Lei Corporation 
of Brooklyn is the manufacturer. 

Components protruding from the hat adding to its 
garish appearance are two tubes, tuning knob and 5-in. 
ring antenna, which serves also as an inductance coil. 
Earphone attached to underside of helmet is largely out 
of sight. Other components of the circuit include a tun- 
ing condenser (trimmer type), four fixed capacitors, 
four tubular resistors and the three sockets for the tubes 
and antenna. They are carried on a cardboard chassis 
bent inside the hat dome. Color coding is used to help 
the user get the right tubes in the right sockets. Red and 
green spots are employed, corresponding to positions of 
marine running lights. Hat is supplied in varied shades 
—violent ones like canary yellow and lipstick red for the 
youngsters, and conservative ones like gray and white 
for the older folks. 

To reduce the number of tubes, circuit employs a grid- 
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Portable radio receiver “Buck Rogers’’ style is powered 
by pocket battery and has 20 mi range. 


Components are all mounted on cardboard chassis 
which is fastened inside hat by three fibre lockwashers. 
Round disk is antenna socket base. 


leak detector, a 1S5 combining a diode rectifier and 
audio-frequency amplifier. The sensitivity of the grid- 
leak detector is higher than that of any other type. Since 
signal output is fed to an earphone, only a single audio- 
frequency amplifier tube, a 3V4, is required. It is 
resistance coupled to the first tube. 

Hat weighs 12 0z without 7-oz battery set which is 
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Permanent Mold 
Gray Iron Castings 


for 


Free machinability 

Dense non-porous structure Eaton Foundry Division engineers will 

Freedom from leakage under be glad to discuss the application of Eaton 
yatta: Permanent Mold Gray Iron Castings to yout 

No growth or distortion after product. Send for the illustrated booklet, “A 


machining Quick Picture of the Eaton Permanent Mold 


rN yt A to take a mirror finish Process for Producing Gray Iron Castings 


EATON MANUFACTURING COMPAN®@ 
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par i A Ps . P 
La] VAAL 


9771 French Road ° Detroit 13, Michigan 
“ PRODUCTS: SODIUM COOLED, POPPET, AND FREE 
PUMPS e MOTOR TRUCK AXLES e PERMANENT M : 
SPRING WASHERS e COLD DRAWN STEEL e 
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carried in pocket. “A” battery is a standard 1.4 volt 
flashlight cell. Battery cord, 4 ft long, has a polarized 


three-prong plug which acts as a disconnect switch for 
the set. ooo 


Locomotive Signal Lights 


A. E. GANZERT 
Chief Engineer, Mars Signal Light Company 


Two 12-volt d-c motors and four relays are employed 
in the Mars oscillating emergency locomotive headlight 
which combines two warning signal lights, one white 
and the other with a red filter glass mounted over the 
reflector. Through gearing and two eccentric cranks an 
85-watt shunt-wound motor oscillates the reflectors in 
the form of a figure 8. The other motor, a 36-watt 
series type, provides 180-deg rotation of the lamp mount 
to switch from white to red. 

Oscillating motor is mounted in the middle of the light 
and drives a gearbox having two output shafts, one 
operating at half the speed of the other. Combined crank 
motions off these shafts form the figure 8. Index motor 
for switching from white to red light and back drives 
through a worm and wheel and is stopped at the end of 
each 180-deg turn by snap-action limit switches. 

White light is used to warn highway traffic of the 
approach of high speed trains. The red light is used as 
an emergency warning light to stop on-coming trains in 
case of derailment, et cetera, such ‘as might foul the 
adjoining tracks. Speed of oscillation and direction of 
motion of the beam of light are the result of many tests. 
It has been found that for the greatest effectiveness the 
motion of the light should be such that in forming the 
horizontal figure 8 the beam will be moving in a down- 
ward position at the outer ends of the loops. The lamps 
used are 480-watt, 12-volt locomotive headlight type. 

Automatic control is by four relays only two of which 


Interior view of Mars combination white and red Fig- 
ure 8 emergency locomotive headlight. 
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can be seen in the illustration. The glass enclosed relay 
is a pole changer relay for reversing direction of rota- 
tion of the index motor. It is energized through either 
limit switch and is tied in with the automatic relay gov- 
erning the change from white to red light. Primary 
element is a pneumatic relay piped to the air brake 
system. In the case of emergency, reduction in air line 
pressure below 30 psi operates the pneumatic relay which 
in turn operates automatic relay (seen at top of panel), 
This turns white light off and red one on and energizes 
pole changing relay. A similar “canned” relay opens 
the circuit to the stationary locomotive headlight when- 
ever the red light is displayed. A fourth, glass-encased 
series relay simultaneously completes a circuit to a pilot 
light in the locomotive cab. It also serves to open the 
oscillating motor circuit whenever there is no current 
flowing to either white or red light. This is when the 
manual control switch is “off”. The same switch pro- 
vides a dimmer handle position through insertion of 
resistance in the lamp circuits. 

One of the problems encountered in the lamp design 
was selection of suitable contact materials for the push- 
type lamp sockets. Requirements called for spring 
strength close to carbon steel with ability to carry 40 
amp at 12 volts in an ambient of 650 F. Among the 
materials considered were phosphor bronze, nickel silver 
and beryllium copper, but each lacked heat resistance or 
conductivity. Material finally selected was Mallory 3 
metal, an age-hardening copper-base alloy having an 
ultimate tensile strength of 70,000 psi and a conductivity 
of 78 per cent, IACS. Softening temperature of the 
alloy is 500 C. OOO 


Status of Unified Threads 


To minimize any misunderstanding during the change- 
over from the 1935 screw thread standards to the new 
unified 2A and 2B tolerances,* the Sectional Com- 
mittee on Standardization and Unification of Screw 
Threads, B1 (the body responsible for the new Amer- 
ican Standard for Unified: and American Screw 
Threads) of The American Society of Mechanical 
Engineers, has drafted the following statement: 

The most significant modification in the Unified and 
American Screw Thread Standard is the addition of 
Classes 2A and 2B. Class 2A is an external thread 
classification which provides an allowance or clearance 
between its maximum metal condition and the minimum 
metal condition of any class of mating internal thread. 
This clearance minimizes galling and seizing in high- 
cycle wrenching and high temperature applications. It 
also accommodates plating when required. Class 2A is 
recognized as standard practice for production of screws, 
bolts, and other threaded fasteners. Class 2B is a corre- 
sponding internal nut classification. 

Changing to Classes 2A and 2B does not affect 
strength or interchangeability. Components are mechan- 
ically and functionally interchangeable in any combina- 

(Continued on page 200) 


* See “Unified Screw Thread Standards,” ELectricaL MANUFACTURING, 
Jan. 1949, p. 102. 
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INSTANTANEOUS ELECTRONIC 
VOLTAGE REGULATORS . 


OUTPUT } 


Attention to detail, from initial development to final inspection, is the “plus value” built into every STABILINE 
Type IE (Instantaneous Electronic) Automatic Voltage Regulator. It’s your guarantee of superior performance and 
rugged construction. Compare these STABILINES with other voltage regulators. Your inspection will prove to you 


that every component of the STABILINE has been carefully selected and competently processed — from the iron 
core components to the black wrinkle-finished cabinet. A rigid performance test will prove that only the latest 
developments in circuit design — plus up-to-the-minute electronic theory and practice — have been incorporated. 
After a comparison we think you'll agree .. . attention to detail counts. 
STABILINE VOLTAGE REGULATOR TYPE IE 
RATINGS 
Input Output Frequency Load Range Load Power Rated 
Voltage Voltage in in Factor Output 
Type Range Range Cycles Amperes Range KVA 
1E51002 95-135 110-120 60+10% 021 +.5to—9 .25 
1E51005 95-135 110-120 60+10% 043 +.5to—9 65 
1E5101 95-135 110-120 60 + 10% 0-8.5 + 5 to —.9 1.0 
1E5105 95-135 110-120 60 + 10% 0-43.5 + 5 to —.9 5.0 
1E5202 195-255 220-240 60+ 10% 0-11.0 + 5 to —.9 2.5 
1EL51005 95-135 110-120 50 + 10% 0-4.3 + 5 to —9 a 
1EL52005 195-255 220-240 50+ 10% 0-2.1 + 5 to —9 5 
1EL5101 95-135 110-120 50 + 10% 0-8.5 + 5 to —.9 1.0 
1EL5201 195-255 220-240 50 + 10% 0-4.3 + 5 to —- 9 1.0 


REAR VIEW THE NEW 250VA STABILINE TYPE IE 


vere ewer The new STABILINE Type IE- 

51002 is portable! It’s easy to carry 

Compact, well-organized construction around the shop or laboratory. It 
— plus skillful manufacturing pro- possesses all the superior inherent 
cedure — gives long, maintenance- characteristics found in all 
free service. Superior workmanship STABILINE IE’s — self-contained 


means superior performance. in a portable 1142” x 11/2” x 
10144” case. 





Remember — when you have a requirement involving automatic voltage regulation — you're assured of the follow- 
ing characteristics only in a STABILINE Type IE and found in every standard STABILINE Type IE — “built-in” 
by SUPERIOR ELECTRIC: Completely electronic operation; waveform distortion never exceeds 3%; stabilization 
of + 0.1 of 1% of preset value; regulation of + 0.15 of 1% for any load current change from zero to full load, 
or any load power factor change from 0.5 lagging to 0.9 leading. 


COMPLETE DETAILS THE SUPERIOR ELECTRIC co. 


8069 MEADOW STREET 
B 
BRISTOL, CONNECTICUT RISTOL, CONNECTICUT 
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POWERSTAT VARIABLE TRANSFORMERS © VOLTSOX A-C POWER SUPPLIES STABILINE VOLTAGE REGULATORS 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 


A-C FHP MOTOR 


Light-weight constant speed fractional horsepower a-c 
motor (Type KH) weighing approximately 4 Ib. is designed 
for use in typewriters, accounting machines, and other 
business machines. Motor is of open, ventilated, sleeve 
bearing construction and available in ratings: 1/40 hp, 
1725/1425 rpm, 115 volts, 60/50 cycles; 1/40 hp, 1425 rpm, 
115 volts, 25 cycles; 1/20 hp, 3450/2875 rpm, 115 volts, 
60/50 cycles. All sizes are equipped with double-bonded 


resilient mounting rings, including latches and three 12-in. 
leads. Fans cast integral with each end of rotor provide the 
necessary ventilation. Specially designed externally mounted 
starting switch replaces the conventional centrifugal start- 
ing switch mounted inside housing. Switch measures 2% 
in. x 1% in. x %& in.; it includes a thermal cutout feature 
which opens line circuit in the event machine jams and 
motor is stalled. It may also be used as the line switch for 
the complete machine. When start button is pressed, the 
main and start windings are connected in parallel across 
the line. Start winding is cut out of the circuit when start 
button is released, leaving only the main winding across the 
line. General Electric Co., Schenectady 5, N. Y. 


PLUG-IN TERMINAL STRIPS 


Terminal strip units, designed to cut assembly cost, are 
available with single and multicontact plug-in connectors. 
They are suitable for use in electric ranges, water-heaters, 


ironers, and other types of electrical apparatus. Connectors 
are U-L approved and rated at 20 amp 125-250 volts a-c. 
Strips can be supplied with either male or female terminals, 
with single and multicontact plug-in terminals. Insulating 
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base is supplied in size and shape suited to specified re- 
quirements. Ark-Les Switch Corp., 52 Chauncy St., Boston 
16, Mass. 


MULTIPURPOSE SOLENOID VALVES 

Stainless steel solenoid valves are available for orifices 
up to % in. and pressures to 125 psi. Valves are suitable 
for use with oils, kerosene, gasoline, water, air, gases, and 
other media. All valves are designed for continuous or in- 
termittent duty, and are available for the following appli- 
cations: drip eliminator, cut-off, pressure relief, gas ig- 
nition, shut-off, shut-off metering and shut-off with man- 


ually adjustable by-pass. All models are two-way normally 
closed, except the pressure relief valve which is two-way 
normally open. Features include spring loading to insure 
positive closing or opening in any position, and impreg- 
nated coils to withstand moisture. Valves are available for 
110, 115, 220, and 230 volts 60 cycles; 115 and 220 volts 
50 cycles. Other voltages available on special order. Max- 
imum consumption is 10 watts. Skinner Electric Valve Di- 
vision of The Skinner Chuck Co., 130 Belden Ave., Nor- 
walk, Conn. 


WIRE-WOUND THIN RESISTORS 


Wire-wound, vitreous-enameled thin resistors (Thin- 
type) measure 1 in. wide and % in. thick. Lengths of re- 
sistors vary from 1% in. for 30 watt size to 6 in. for 75 


watt size. Five wattage sizes are available all in a wide- 
range of resistance values; all sizes are made to order. Re- 
sistors provide higher wattage per unit of space than pre- 
vious type. Unit is equipped with either a single type mount- 
ing bracket, which allows the resistor to be mounted close 
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Chicago Molded Plastics — of course! 


Housewives will welcome the new low 
cost Aro electric mixer made by G.M. 
Laboratories of Chicago. This efficient 
featherweight accessory is always ready 
to do a perfect job of whipping, mixing, 
creaming or beating without fuss or 
bother. 


The lustrous white housing is Chicago 
Molded Plastics, of course. It’s small and 
compact... fits the hand comfortably 
...and is always cool and pleasant to the 
touch. Only molded plastics could so ef- 
fectively combine lightness of weight, 
durability, cleanliness and beauty with 
the striking economies of mass produc- 
tion. 


* * ok 


Here’s another example of the impor- 
tant job being done by Chicago 
Molded Plastics in product develop- 
ment. As in scores of jobs, the prob- 


COMPRESSION, INJECTION AND PLUNGER MOLDING OF 
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lem is one of sales appeal, utility and 
production economy. It involves care- 
ful engineering, selection of the right 
material, precision mold design and 
fabrication, the correct molding 
method, and the right size and type 
of equipment for maximum produc- 
tion speed. In other words, it calls 
for a molder who has unlimited fa- 
cilities plus the knowledge and ex- 
perience to guide him in their use. 


Chicago Molded has what it takes . . . 
thirty years of experience in plastics 
... the largest and best equipped cus- 
tom molding plant in the Middle 
West...and a national reputation for 
providing the best in molded plastics. 
That’s why our customer list includes 
the biggest names in industry .. . and 
why they specify Chicago Molded 
Plastics again and again. 


Whetner you're merely making plans 
or are ready for quotations, you'll find 
it worthwhile to talk to a Chicago 
Molded engineer, Write, phone or 
wire, There’s no obligation. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave., Chicago 51, til. 


Representatives in principal 
industrial centers 


ALL PLASTIC MATERIALS 
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Good 
about | Burnishing 


From North, East, West and South comes NEWS 
that hundreds of metal processors have found 
Oakite Composition No. 3 to be ideal for burnish- 
ing steel, brass, aluminum, zinc die castings and 
silver. 


Oakite Composition No. 3 gives rich suds in hard 
or soft water, lubricates smoothly to prevent metal- 
on-metal scratching, rinses freely leaving no soapy 
film on work or balls, improves luster quickly at 
low cost per unit. 


FREE Write to Oakite Products, Inc., 18H Thames 
St., New York 6, New York, for more information 
about Oakite Composition No. 3... also about 
methods for cleaning and bright-dipping before 
burnishing, and keeping balls and barrels in good 


==) OAKITE 


PEG. U.S PAT. OFF. 


INDUSTRIAL CLEANING MATERIALS - METHODS - SERVICE 


Technical Sernce Representatives Located in 
Principal Cities of United States and Canada 


ey 
BUSHINGS 


Universal insulated bushings are made 
accurately and within close dimen- 
sional tolerances, even when used as 
part of a metal assembly. They are 
black glazed, dry process porcelain, 
with perfect thread fit for steel con- 
duit locknuts. 

Offered in 3 sizes to fit standard 14”, 
3%” and 14” conduit, 4” size avail- 
able with 1%” hole (standard) or 4” 
hole if specified, at no extra cost. 


AVAILABLE FOR 


with or without steel locknuts. 


Send sample or dimensional drawings 
for quotation. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


to the mounting surface, or with a stud bracket—which, in 
addition, provides for the stacking of two or more units 
(as illustrated). Brackets extending entire length of re- 
sistor core spread the developed heat evenly throughout 
the resistor, quickly dissipating the heat. Ohmite Manufac- 
turing Co., 4806 Flournoy St., Chicago 44. 


D-C PNEUMATIC TIMERS 


Line of d-c pneumatic timers (Class 9050) provides wide 
range timing-period adjustable from 0.2 sec to 3 min, 
They are intended for use in timing motor acceleration, 
machine sequences, resistance welds, process operations, 
and other applications. Essential features are (1) timing 
variation is said to be less than +10 per cent from the 


mean timing period and to be unaffected by normal changes 
in voltage and ambient temperature, (2) normally open 
and normally closed snap-action contacts in arc-resistant 
melamine case are rated for a-c or d-c control circuits, (3) 
magnets for actuating timing mechanism operate electrical 
interlock which may eliminate need for additional switch- 
ing relays, (4) ease of time adjustment is made by setting 
of knurled knob or micrometer dial. Timers are available 
for time delay after magnet is energized or de-energized. 
Square D Co., 4041 North Richards St., Milwaukee 12. 


MINIATURE VARIABLE SPEED DRIVE 


Miniature adjustable speed drive delivers up to 70 oz-in. 
torque and 0.025 hp; weight is less than 6 oz. Maximum 
torque output is at zero speeds; suitable for operating speeds 
as high as 20,000 rpm. Intended applications include busi- 
ness machines, recorders, controllers, computers, indicating 
mechanisms and others. Ratio of input to output speeds is 
infinitely adjustable between 1 to 6 increase and 6 to 1 de- 


crease, with a total speed range of 36 to 1. Pointer indicates 
ratio setting; the adjusting knob is equipped with friction 
drag to prevent ratio wander. Unit employs rollers and 
contacting disks on input and output shafts. Speed is ad- 
justed by changing the radius at which the rollers make 
contact. “Lock-up”’ devices are provided to increase contact 
pressure automatically when the load torque is increased, 
resulting in high output torque, minimum reduction in speed 
with increased load and at same time provide low loss when 
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HANDBOOK 


--.192 PAGES of 
USEFUL INFORMATION 


Engineers, designers. purchasing agents~ 


GET YOUR COPY 


You will find complete data on the lamps used in 
pilot lights. 


And illustrations — all full size—of hundreds of 
items you will use. 


here is a table of resistors for operation of 
lamps on all voltages. 


Complete dimensional data on each unit. 
More than 2,000 Underwriters’ Listed Assemblies. 


The DIAL LIGHT COMPANY of AMERICA 


Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3,N. Y. TELEPHONE SPRING 7-1300 


IF YOUR PRODUCT DEMANDS INSTANT 
STARTING, MORE POWER AND 
LONGER LIFE — 


"BALANCED rT 
SPRING ROTOR 


HAGEN MANUFACTURING COMPANY, Inc., Baraboo, Wisc. 


i SYNCHRONOUS 


TLAGE 


BSS SD YS EL Le 
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lightly loaded. Other design features: ball bearings on all 
rotating parts, permanent lubrication, overload protection, 
and sealed construction. Metron Instrument Co., 432 Lin- 
coln St., Denver 9, Colorado. 


FHP MOTORS 


Continuous duty d-c motor (Type J), shown at left, is 
rated at 1/10 hp for operation at 6 to 24 volts; higher 
rating for intermittent duty. Motor is suitable for heavy 
duty automotive uses and similar applications. It is avail- 
able with series or shunt field windings. Features include 
chamfered field poles to reduce vibration and increase bear- 


ing life, cushion mounted armature and pre-seated brushes 
to provide quiet and smooth operation, large felt packed 
oil reservoir and direct feed lubrication, spring-tension- 
centered bearings, and steel case. Approximate overall 
dimensions of motor are 45@ in. x 3% in. diam. 

General-purpose, 2-pole shaded pole 1/30-hp a-c motor 
(Type BT), shown at right, has air-stream fan cooling; 
rated speed is 3,000 rpm. Other features include a pressure 
cast precision rotor, fitted bearings, high capacity lubri- 
cation, varnish dipped coils, and die cast housing. Avail- 
able with resilient mounted base or two mounting studs. 
Redmond Company, Inc., Owosso, Mich. 


SNAP-SWITCH ADAPTER 


Ratchet type of adapter (P Adaptaplate) designed for 
use with company’s line of single button a-c, a-c and d-c, 
or metal-cased snap-action SPDT switches, provides main- 
tained-contact or open contact position by pressing plunger. 
Adapter comprises a ratchet-driven rotary detent cam 


which alternately presses and releases the operating button 
of switch when drive plunger is pushed. One stroke closes 
the switch, a second opens it. Unit extends 3% in. above 
top of switch; operating plunger projects 4% in. beyond 
the end of housing. A stroke of less than % in. is said to 
drive the rotary detent cam from “on” to “off” position. 
Unimax Switch Div. of the W. L. Maxson Corp., 460 W. 
34th St., New York 1. 


BEARING LUBRICATION 


Ball and roller bearing grease (Norma G-66 Stability- 
Tested) originally developed for use in manufacturer’s 
products, is now available in tubes and in larger containers. 
Compound is intended for use in lubricating grease-packed 
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When International Harvester used four Latch- 

Type SPEED NUTS to replace four projected 

weld nuts on their new refrigerator, these im- 

portant benefits were gained: 

1. Cost of fasteners was reduced 24%... 

2. Portable welding equipment was transferred 
to other jobs... 

3. Total assembly savings of 42% was effected! 

Just this one of the many SPEED NUT applica- 

tions on this product created a savings of major 

proportions. 


Ui t-M SEM tal ids 11st S tite eed 
four Latch-Type SPEED NUTS 
WEY TM ML tm Ma a tae ag 


to outer sheet. Cross-section, 


olla Mee Me hielo h aot TT) 
bly. The SPEED NUT, snapped 
TCM CSTE Me Samal lal: Mee aha: (ord 
for biind attachment of top 
panel and produces a positive 


vibration-proof fastening the 


will not ‘‘freeze’’ to three as. 
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INTERNATIONAL HARVESTER 


culd cos A-D% 


On Refrigerator Application 


In your search for ways to reduce your costs or 
improve product quality, why not investigate the 
Tinnerman SPEED NUT brand of fasteners? 
The complete line includes more than 4000 
shapes and sizes. 


Let us conduct a thorough Fastening Analysis of 
your product. Your Tinnerman representative can 
supply details. He’s listed in major city phone di- 
rectories. Or write: TINNERMAN PRODUCTS, 
INC., 2040 Fulton Rd., Cleveland 13, Ohio. In 
Canada: Dominion Fasteners Limited, Hamilton. 








Close Harmony in 
CERAMIC MANUFACTURE 
For Fifty Years 


Yes, STAR engineers and technicians have been 
blending skills for half a century to produce the 


finest in electrical porcelains. 


Many of the formu- 


las, methods, and machines used by the industry 
today were developed by STAR’S own staff of experts. 
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. THERMOLAIN 
A heat-resistant refractory 
insulation. Porous, With- 
stands thermal shock. 


. LAVOLAIN 
A dense semi-steatite of 
high mechanical and dielec- 
tric strength, 


. COMMERCIAL 
WHITE 


Most economical for use in 
most applications. 


. VITROLAIN 
Strong, dense, non-porous, 
moisture proof. High dielec- 
tric strength. 


. No. 921 
INSULATION 
Can be molded into diffi- 
cult shapes. Strong, dense, 
heat-resistant 


. NU BLAC 
Will not soil in assembly 
or use. Excellent for wiring 
devices or novelties. 


. HUMIDOLAIN 
A highly porous porcelain, 
suitable for many applica- 
tions in humidifiers. 


As a result, STAR is 
now the largest manu- 
facturer of porcelain 
specialties in the United 
States. Our production 
includes any quantity, 
finish, or shape of Low 
Voltage Porcelain that 
may be desired to meet 
specifications of phys- 
ical or dielectric char- 
acteristic or strength 
required by the cus- 
tomer. 


In addition to spe- 
cific requirements, at 
the left are some of 
the standard insula- 
tions available. 


STAR will carry your 
piece through from 
drawing board to de- 
livery. Why not write 
for more information 


PORCELAIN CO. 
114) 


bearings as well as unsealed bearings. It is said to be 
highly resistant to oxidation in storage and in service; to 
provide lubrication over a wide temperature range without 
separating, drying out, or hardening; to be insoluble in 
water and not to emulsify or aerate in the presence of 
condensed moisture. Norma-Hoffmann Bearings Corp, 
Stamford, Conn. 


UHF. ELECTRON TUBES 


Small uhf power tetrode (RCA-4-65) with a maximum 
plate dissipation of 65 watts is intended for modulator, 
power amplifier, and oscillator service. It can be used with 
full input at frequencies up to 50 mc and with reduced 
input up to 250 mc. Features include a structure with short 
heavy leads, a thoriated-tungsten filament, and low inter- 


electrode capacitances permitting operation up to 110 me 
without neutralization. Overall length is 4%46 in.: max diam 
is 2% in. 

Uhf beam power amplifier miniature type tube is for use 
in compact, low-power, mobile transmitters and in the low- 
power stages of higher-power, fixed-station transmitters. 
It has a maximum plate dissipation of 12 watts and can be 
operated with full input up to 175 mc. In class C service 
at 50 mc, tube can deliver an output of 7 watts (CCS) 
with a plate voltage of 300 volts and a driving power of 
0.35 watt. With a driving power of 0.6 watt, tube gives a 
useful output of 2.1 watts as a doubler and 1.3 watts as a 
trippler. Tube has a high transconductance and a large 
cathode area with high emission output; maximum overall 
length is 254 in., diam is % in. Radio Corporation of Amer- 
ica, Tube Dept., RCA Victor Division, Harrison, N. J. 


GENERAL-PURPOSE MIDGET RELAY 


DPDT hermitically sealed, light-weight relay is pro- 
vided with standard octal plug having a metal locating pin 
and glass-to-metal seal on plug pins. It is fully protected 
from atmospheric conditions encountered in aircraft, naval 


i ' eee ey 


installations, and mobile equipment. Relay is suitable for 
use in electronic equipment and general applications. Unit 
is equipped with a 235 ohm continuous duty coil; 3/16 i. 
contacts are rated at 10 amp resistive load. Manufacturer 
states that relay is capable of withstanding 10g vibration, 
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BEANE lated 


ut Aaa 
PRODUCTS FROM STOCK! 


Are you in a hurry? Would you like to 
just reach for your phone and order a 
quantity of copper-alloy mill products? 
You can, you know .. . by just calling 
your local Chase warehouse. They’re ready 
to supply you with brass and copper sheet, 
rod, wire, and tube... plus a wide variety 
of miscellaneous items—from washers, 


rivets, tacks, to wire cloth—all from stock! 

If you have BIG orders in mind, count 
on Chase mill facilities to give you the 
most prompt service. 

Any way you look at it, the easiest way 
to obtain mill products is to call your local 
Chase warehouse. There are 23 of them 
throughout the country. 


Whee Nedtovd tHe 


Cadguades foe 


C h ASC BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
THIS IS THE CHASE NETWORK... handiest way to buy brass 


WS LUA ROOM: ee aie ail CHICAGO CINCINNATI CLEVELAND | ALLAS DETROIT HOUSTON INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES 


WILLIS aa ees | ee Ta) YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY 
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\ pack 8 screws 


‘ONE 

a ATA 

m= TIME 
me fie 


OR 


8 screws i 


AT ONCE Ir 


PRE-COUNTED ' 7 PROTECTED 


in any number or sup- “a points and threads 
plied uncut on spools © aaasas covered if you wish 


COLOR-CODED “a PRINTED 


for size or material 7 with your name 


AVOIDS Loss “Sa NO MISTAKES | 


cannot roll away aaa eliminates human error | 


HOLTITE 


SCREWS. 


... the sure, rapid, and economical answer for the 
manufacturer who must include a specific number of 
screws with his packaged product. Holtite Taped 
Screws eliminate the tedious and costly process of 
counting screws by hand. They save the expense of | 
envelopes or bags. They allow the packer to put the 
exact number in the package — in a single operation 


— without a chance for error! For free sample and | 


estimates, write to 


CONTINENTAL | 


CREW COMPANY 


1904 NEW BEDFORD, MASS., U.S.A. 
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10g acceleration, 25g shock, and is protected from dust. 
high altitudes, and high and low temperature conditions. 
Leach Relay Co., 5915 Avalon Blvd., Los Angeles 3. 


A-C MOTORS 


Integral horsepower single phase motors (Types CN, 
CNC) are available in capacitor start—induction run types 
in ratings of 1 and 1.5 hp, and in capacitor start—capacitor 
run in ratings of 2, 3, 5, 7.5 and 10 hp. Standard speeds 
are 3600, 1800 and 1200 rpm; lower speeds are supplied on 
request. Motors are available in open drip proof; splash 
proof; totally enclosed; fan cooled; and explosion proof 
construction. They are built in accordance with locked 


rotor current limitations established by the joint committee 
of Edison Electric Institute, NEMA, and Association of 
Edison Illuminating Co., thus limiting the inrush on start- 
ing and preventing voltage disturbances and flickering of 
lights resulting when starting single phase motors. A 
potential type single phase motor relay (located in con- 
troller) is used for disconnecting the starting capacitor 
from circuit when motor has come up to speed. Capacitor 
run types supplied with oil type running capacitors (also 
mounted in controller). The two value capacitors used are 
said to have improved efficiency and power tactor over the 
single value type. Louis Allis Co., Milwaukee 7, Wis. 


A-C, D-C CIRCUIT BREAKER 

Compact 600 volt circuit breaker 

(ML-1) is one-half size of former 

unit with same capacity. Current 

range is 15 to 50 amp at 600 volts 

a-c or 250 volts d-c: or 70 to 100 

amp at 250 volts a-c or 125/250 

volts d-c. Unit is available as either 

a circuit breaker or a circuit inter- 

rupter of high interrupting capac- 

ity. Breaker features thermal-mag- 

netic (coilless) tripping mechanism. 

Thermal element holds momentary 

overloads but trips on overheating 

or continuous overload. The mag- 

netic element trips quickly on short circuit to localize dam- 
age. Repeat circuit protection is provided. Breaker is avail- 
able in dust-resisting, weatherproof, dust-tight, and ex- 
plosion-resisting enclosures. Square D Co., 6060 Rivard 

t., Detroit 11. 


SILICONE INSULATING RESIN 


Thermosetting silicone insulating resin (Silicone Resin 
No. 9989-1) has been formulated which will enable electrical 
equipment to operate at temperatures as high as 180 C. In 
sulation has general applications for impregnating spun 
glass and asbestos wire coverings and for binding coils, 
windings, and other motor, generator and transformer parts. 
It is claimed to have good dielectric strength as well as 
high heat and water resistance. It dries tack free in less 
than 30 minutes at relatively low temperature and caf 
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* Your first test of Gracoil Transformers in your new 
electrical equipment will be most gratifying. For 
Gracoil Transformers are offered on a “prove it first” 
basis. No guesswork. 


A production sample Gracoil Transformer built to 
your b/p specifications enables you to test it under 
actual operating conditions... insures correct physical 
and electrical characteristics... substantial time and 
money savings. 


a 
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Established in 1935 





FULLY 
ENCLOSED 
Write FOR DESCRIPTIVE 


CIRCULAR ON GRACOIL 
TRANSFORMERS 


GRACOIL LINE VOLTAGE TRANSFORMERS 


* If yours is a problem of line voltage control, Gracoil 
is ready and qualified to furnish the unit you need at 
once. Gracoil Step-Down Isolation Transformers— 
Step-Down Auto Transformers—Line Regulating 
Auto Transformers are available with all popular VA 
ratings in a variety of mountings and sizes, at market- 
wise prices. 


Write FOR LINE VOLTAGE TRANSFORMER CIRCULAR NOW 


COIL ASSEMBLIES include: 
Motor Field + Choke + Balance + Induc- 
tion » Magnet + Reactance + Timing. 
Relay + Solenoid + Telephone Types + 
Wound to exact specifications. 





Whrile FOR CIRCULAR ON GRACOIL WINDINGS 
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with the . . 


Select exactly the right 
semi-tubular, split rivet, or cold- 
headed fastener from Milford’s com- 
plete line. You'll find it pays in 


every way! 


¢ 
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Then use the right rivet set- 
ting machine for your application. 
One of Milford’s 15 basic machines 
is sure to solve your particular 
problem . .. and slash your pro- 
duction costs! 

WRITE TO DEPT. E 


MILFORD RIVET 


& MACHINE COMPANY 
HATBORO, PENN. 
ELYRIA, OHIO 
MILFORD, CONN. 
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The Acme Electric 

Breakdown Tester is 

@ compact, portable 

tester that plugs into any 115 

volt 60 cycle line. Manually ad- 

justed secondary provides voltages of 500/1000/1250/1500/ 

1750/2000/2500 volts. Any questionable circuit or windings 

can be tested at Underwriters Laboratories requirements of 

double rated voltage, plus 1000. 100% leakage reactance 

type unit, permits momentary short circuits without burn-out or 

damage. For details about the Acme Electric Breakdown 
Tester’s many uses and features, write for Bulletin $172. 


ACME ELECTRIC CORPORATION 


356 WATER STREET CUBA, N. Y. 





be cured to a tough flexible film. Manufacturer states that 
compound can be cured in conventional equipment at 
baking temperatures up to 250 C. Compound has a solids 
content of 60 per cent and an average viscosity of 200 ep 
at 25 C. General Electric Co., Pittsfield, Mass. 


HIGH-VOLTAGE SELENIUM CELL 


High-voltage selenium rectifier cell has been designed 
to permit the use of smaller stacks for same wattage out- 
put. Rated at 18 volts d-c output, a 50 per cent increase over 
the low-voltage cells, the higher voltage unit can be used 
in rectifier stacks where space is limited and where stack 


will not be required to operate continuously for 24 hr 
for long periods. Top rectifier stack shown in illustration 
is assembled from low-voltage cells (12 volts each), bot- 
tom one assembled from high-voltage cells, both provide 
90 volt output. Evaporation process for applying a uniform 
coating of selenium on each cell is said to assure uniform 
operation in electrical equipment requiring d-c power. Gen- 
eral Electric Co., Schenectady 5, N. Y. 


FUSE MOUNTING PANELS 


Open-type fuse mounting panels are available in mount- 
ings with solder terminals (Type S) or with screw ter- 
minals (Type T). They are supplied as a unit or cut to 
1, 2, 3, 4 or more poles as required. Pole spacings allow 
for % in. saw cut. Bases are of black phenolic compound 
with an additional 1/32 in. sheet cemented to under side. 
Type S have bright dip phosphor bronze fuse clips, with 


solder terminals an integral part of the clip, and are made 
for 8AG and 3AG size fuses. Non-turning anchors hold 
clips to bases. Length is 7% in., width is approximately 14% 
in. Furnished with beryllium copper clips on special order. 
Type T have nickel-plated brass screw terminals, and are 
made for 3AG, 4AG, and 5AG size fuses (with special lock 
washers). Length of panel with 3AG and 4AG size clips 
is 103%4 in length for 5GA is 11% in. Littelfuse Incorpo- 
rated, 4561 N. Ravenswood Ave., Chicago 40. 


REGULATED D-C POWER SUPPLY 


Regulated supply (B-Nobatron) is designed as a stabil- 
ized source of high voltage low ampere d-c. Regulation ac- 
curacy is said to be within 1 per cent. Input voltage range 
is from 105 to 125 volts, 50-60 cycles. D-c portion: “A” 
output from 0 to 325 volts d-c continuously variable, control 
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RELIANCE 
EARNMOTO 





] Helical, wear-hardened gears cut from alloy 4 Splash system with large oil reservoir assures 

steel forgings and shaved before hardening for constant and thorough lubrication of all parts. 
correct eccentricity and helical angle and bright, 
smooth surfaces—factors contributing to quiet 
operation and longer life. 


Anti-friction bearing construction throughout. 


Wi 


Reliance Precision-Built Motors provide the maxi- 
? Gear arrangement in simple train minimizes 6 mum in dependable and economical power. Types 


number of moving parts— promotes quietness. that may be had with GearMotoR are described 

in GearMotoR Bulletin C-404, Ask also for 

3 Pinion and gear supported and spaced to reduce bulletins describing Reliance Precision-Built A-c. 
deflection—permits high load-carrying capacity. Motors—engineered for every power requirement. 


Sales Representatives in Principal Cities 


RELIANCE Weiacee 
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Federal "NOARK”’ 
Motor Starters 


No. 28 — Product of 
Federal Electric 
Products Company 
Newark, New Jersey 


It's a laughing matter when an overloaded burro 
balks, but when an overloaded electrical circuit 
balks it can mean disaster. In the Federal “NOARK” 
Magnetic Motor Starters, we find a typical example 
of the use of Chace Thermostatic Bimetal to provide 
a dependable means of protection against sus- 
tained or severe overloads. 


Twin strips of bimetal in the Federal “NOARK” 
Starter are in series with the Motor circuit and when 
an overload occurs, bend and release the holding 
mechanism, permitting the starter to open the 
circuit. The bimetal is Chace No. 2400, especially 
suited to relays of the indirectly heated type 
because of its high flexibility and torque. These 
characteristics give favorable action without requir- 
ing excessive heat. A calibration range of over 
200 to 1 in the “NOARK” Starters is obtained by 
interchangeable heaters which dissipate less than 
3 watts. 


The requirements for the actuating element in your 
temperature responsive device can be met by 
using Chace Thermostatic Bimetal. When your 
problem lies in the field of temperature control or 
indication, consult W. M. Chace Company engineers. 


w. M. CHACE co. 


here PILI LE cy Thermostatic Bimetals 


1608 BEARD AVE. «+ DETROIT 9, MICH. 


current 125 ma; “B” output voltage 0 to 150 volts d-c con- 
tinuously variable, negative voltage output current 5 ma 
maximum. A-c portion: 6.3 volts at 10 amp, center tapped, 
unregulated. Ripple voltage for either d-c portion is said 
to be within 10 mv at any output voltage or current within 


the ratings. Consumption is approximately 250 watts at 
full load. Unit is available in a metal cabinet or mounted 
on standard relay rack. Rack mounting unit measures 19 
in. long x 834 in. high x 10 in. deep. Sorensen & Co., Inc., 
375 Fairfield Ave., Stamford, Conn. 


LIGHT-WEIGHT SOLENOID VALVE 


Line of light-weight normally closed two-way valves 
(Model 10041) is designed for handling liquids and gases 
at pressures up to 12 psi. Valve is suitable for continuous 
duty application from —65 to +200 F. It measures 3% in, 


high x 15% in. wide x 1 in. thick; weight is 0.44 lb. Models 
available for two-way and three-way for handling liquids 
and gases at pressures up to 50 psi and temperatures as high 
as 450 F. Carma Manufacturing Co., 2401 E. 103rd St, 
Los Angeles 2. 


D-C A-C CHOPPER 

Chopper (Type 242) is SPDT elec- 

tromechanical chopper, rectifier, de- 

modulator, or square wave generator 

which will operate at a frequency 

range of 45 to 65 cps. It is used for 

thermocouples, strain gages, and other 

low level d-c sources to convert pure 

d-c into pulsating d-c or a-c for ampli- 

fication by a-c rather than d-c. Also 

used in servomechanisms to permit a-¢ 

amplification of the error voltages. 

Added features include liquid filling, 

increased shielding, and make-before- 

break. contacts. At low impedance load 

and less than 1 volt on contacts, liquid filling is said to give 
increased performance and lower noise level over range of 
—60 to +71 C. Make-before-break contacts are suitable for 
use where lowest noise level is desired. In air, nominal 
contact rating are 10 volts, 0.001 amp; in liquid, maximum 
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REDUCES 
PRODUCTION 
COSTS 


Special Hexagon Head, 
Dished—Toothed Washer 
SEMS-by-SHAKEPROOF 


FASTENING HEADQUARTERS 


TRADE MARK 















Standard Round Head, 
External Washer 
SEMS-by-SHAKEPROOF 


Here’s what SEMS-by-SHAKEPROOF will do for you: elimi- 
nate separate lock washer handling completely . . . pre- 
vent lost lock washers or shortages that cause costly 
delays . . . assure tight, vibration protected fastenings. 
You get maximum vibration protection because each lock 
washer is automatically positioned for greater locking 
power, pulled closer under the screw head for maximum 
locking tooth engagement. 

And, for even greater economies through pre-assem- 
bly, Shakeproof engineers have developed hundreds of 
special SEMS-by-SHAKEPROOF combinations for specific 
applications. The typical example shown at left replaces 
three separate pieces . . . a screw, a lock washer and a 
spanner washer . .. and provides a better, more economi- 
cal fastening! Send for your free SEMS-by-SHAKEPROOF 
sample kit today ! See how these modern, pre-assembled 
fastener units will reduce your production costs! 


SHAKEPROOF inc., Division of Illinois Tool Works, 2501 
North Keeler Avenue, Chicago 339, Illinois. In Canada: 
Canada Illinois Tools, Ltd., Toronto, Ontario. 


SEMS 


-y-"SHAKEPROOF 





STEEL 


Every Kind 
Quick Delivery 


Current demand often depletes our stock of many kinds and 
sizes but you can be sure we will do our best to serve you. 


PRINCIPAL PRODUCTS: 
BAR S—carbon & alloy, hot TUBING—seamless & welded, 
rolled & cold finished boiler tubes 


STR UCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. bors, tubing, etc. 


PLATES—U, M. & sheared, REINFORCING bars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Lovis, Los Angeles, San Francisco 
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Fits Your . 


Production 


To A —_—" 


Ke NVOR “7s high quality, uniform 
transformers, are your best bet for development, 
production and experimental work. For over 20 
years, the KENYON “K” has been a sign of skill- 
ful engineering. progressive design and sound 
construction. 


Now — reduce inventory problems, improve 
deliveries, maintain your quality — specify 
KENYON “T's,” the finest transformer line for 
all high quality equipment applications. 


New Catalog Edition! Write Today! 


Kenyon new modified edition tells the com- 
plete story about specific ratings on all transform- 
ers. Our standard line saves you time and expense. 
Send for your copy of our 
latest catalog edition now! 


‘ 


\ 


RANSFORMER CO., Inc. 


840 BARRY STREET * NEW YORK 59, N. Y. 
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rating is I volt, 0.001 amp d-c. Combination electrical me- 
chanical phase shift in air is approximately 140 deg at 60 
cycles, in liquid 35 deg. Nominal coil rating is 6 volts a-c. 
Stevens-Arnold Inc., 22 Elkins St., South Boston 27, Mass. 


BEAM POWER TUBE 


Beam power amplifier tube (19BG6-G) designed for op- 
eration at high surge plate voltages for short periods is 
useful in horizontal-deflection circuits of television receivers 
and may be used with picture tubes operating at less than 


10 kv. D-c plate voltage on tube is 500 volts, d-c plate 
current is 100 ma. Peak heater-cathode voltage is 250 volts. 
Tube measures approximately 534 in. overall, 2-1/16 in. 
diam, and 5 in. seated height. General Electric Co., Elec- 
tronics Park, Syracuse, N. Y. 


PHONO-PICKUP CARTRIDGE 


Torque drive twin-tilt phonograph pickup cartridge 
(Twilt) designed for 78, 45, and 33-1/3 rpm records mounts 
in standard pickup arm. Cartridge, equipped with a single 
twin-tip replaceable needle, plays any one of the records 
without weight change and with a tracking pressure of 6 
gms on either needle tip. Its positive snap-action facilitates 
selection of the 0.001 in. or 0.003 in. needle tip for fast 


or slow speed records. Frequency response follows ap- 
proximately NAB standard curve; output voltage is 1 volt 
on RD90 test record at 1000 cps. Low mass, high com- 
pliance, multiplied needle force to crystal, and other inherent 
characteristics are said to provide distortion free quality 
performance. Silicone moisture-proofing gives the crystal 
cartridge greater protection against humidity than normal 
moisture treatment. Available in torque drive and variable 
reluctance magnetic types with replaceable twin-tip 0.001 
in. sapphire and 0.003 in. osmium needle. Dimensions are 
1% in. wide and % in. high including tilt control lever; 
length is 1% in. Electro-Voice, Inc., Buchanan, Michigan. 


LOW TEMPERATURE SILICONE RUBBERS 


Silicone rubber formulations (X-6) are said to be suit- 
able for continuous application at temperatures as low as 
—110 F. They are also suitable for high and low-voltage 
applications such as X-ray, radio, radar, and other elec- 
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MILK A cow. Milking machines use controlled 


vacuum and gentle fluctuations to get the milk. Most 
manufacturers use V-Belts to drive the compressor, 


WHY V-BELTS? Because they ignore the deteri- 


orating effects of dirt, dust, moisture and animal acids 
present in every barn. What’s more, milking machines 
must be compact. V-Belt drives permit the use of 
shorter centers, smaller pulleys. Save weight and space. 


SHAKE NUTS FROM A TREE. Raising nuts 


is big-time business. A leading pecan grower uses a 
steel cable and an eccentric drive (V-Belt driven) to 
gently shake the ripened nuts from the trees. 


WHY V-BELTS? They absorb shock loads, with- 


stand sudden power. They have a long service life, inex- 
pensive. Operate any where with little or no maintenance. 


WHAT HAVE YOU DONE WITH V-BELTS? 


All of the above are drive applications design engineers 
have told us they have made using Dayton V-Belts. 
We share them with you in hopes they may help you 
in your work. We'd like, in turn, your experiences. If 
you have used V-Belts to solve an unusual problem and 
think it would help your fellow engineers, write and tell 
us. We'll be happy to publish it on this page, giving 


you full credit, of course. 


can do the darndest things! 


FLY A HELICOPTER. An aviation engineer has 


recently designed a helicopter that uses V-Belts to trans- 
mit the power from the engine to the rotors. 


WHY V-BELTS? Because they are one of the 


most efficient methods of transmitting power known. 
They won’t slip or stall. They are light, long wearing, 
easy to maintain. And they eliminate shafts, gearing 
and expensive machining. 


KEEP TOLERANCES TO -+- or—.O0O01. 


When machine tool makers build machines that produce 
parts held to absolute tolerances, they depend on V-Belt 
drives to transmit the power. 


WHY V-BELTS? Because V-Belts won't vibrate. 
They start and run smoothly. Absorb the shocks of 


sudden starts or overload. 





WHAT WOULD YOU LIKE TO DO? 


V-Belts have the happy faculty of making drives more 
efficient, or cheaper, or easier to maintain. Dayton en- 
gineers are skilled in how to use them. Dayton builds 
all kinds of V-Belts, for normal drives, high a 
shortest possible centers, unusual conditions of heat, 
oil or static, and the like. They are available in all sizes. 
Write us your drive problem. We'll be happy to help 
you solve it. Address The Dayton Rubber Company, 
ayton 1, Ohio, 


Hayton Aubbar 


THE MARK GF TECHNICAL EXCELLENCE Im HATURAL AND SYNTHETIC RUSBER 
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SPECIFY tronic equipment where heat stability and surface resistivity 
are essential. Brittle point test of % in. thick rubber sections, 


abe ote performed in accordance with ASTM-43T, ranged from 
a lance an rs —150 to —170 F. Compounds are available in various 
shapes including gaskets, diaphragms, sleeves, packings, 
MODEL B | channel, as well as molded, extruded, punched, and die or 


4-pole shaded pole 
motor. Approx. 1/30 h.p. 
1550 r.p.m. + 





Mass production for mass markets 
—that's why Alliance is the best source for 
low cost, small load motors. 


Alliance Motors have these outstanding 
advantages: 


Low operating cost Cool running 
Low induced hum Flexible power range 
Low magnetic field Slower controlled speeds 


Alliance builds 4-pole and 6-pole shaded 

pole induction motors with speeds from : ‘ 

500 to 1550 rpm and from 1/100 h.p. up lathe-cut parts. Rubbers are said to be resistant to sulphur 

to 1/25th h.p. Smaller 2-pole shaded pole | dioxide and oils and to withstand the chemical action of 

motors will supply as little as 1/400 h.p. a | liquid ammonia and certain types of Freon. They are 
claimed to be resistant to permanent compression at high 


Typical Fan Motor Uses : MODELA A temperatures and to have greater resistance to ozone than 
Air Circulat 6-pole shaded pole other elastic materials. The Stalwart Rubber Co., 197 
u : motor. Approx. 1/30 h.p. T “a tilt a, . 
Room Heaters 500 to 1050 r.p.m. Northfield Road, Bedford, Ohio. 
Exhaust Fans % 
Coolers a 
Air Conditioners < MODEL MS PHOTO-FLASH LAMP 


Unit Heaters 2-pole sheded pole | Electronic self-ionizing photo-flash 


motor — full load h.p. 


rns 0021. Full load 2800 | lamp (Sunflash) operates without auxil- 
iary trigger circuit. Lamp is said to be 
AR Ce Sey eal permeate capable of approximately 100,000 brilliant 
ALLIANCE MANUFACTURING COMPANY « ALLIANCE, OHIO | white flashes of equal consistency. A 

Export Department: 401 Broadway, New York 13, N. Y., U.S. A. special reflecting cylinder incorporated 


Controls Q r.p.m. 


SS a neem f within the light emitting helix of lamp is 
said to increase the efficiency when used 

a bility for photographic lighting or in any ap- 
for Depen a plications requiring intense, instantaneous 


light values. Electronic control of lamp is 


and positive control ” | used in stroboscopic units designed for 





producing rapid repetitive high intensity 
flashes. Kemlite Laboratories, 1819 W. 
Grand Ave., Chicago. 


ELECTRONIC SEQUENCE CONTROL 


Specify Electronic control units provide a packaged system (4 
stage illustrated) for a variety of sequence or process con- 
trol. Available with a greater number of stages to perform 
additional operation in the sequence. This can be a time 

MAGNETIC CONTACTORS 


Best performance, even under the heaviest 
loads with these efficient, economical 
switches. Longer, sensitive contact life— 
more quiet operation. 

Sturdily built for continuous and flashing 
duty, Zenith Magnetic Contactors will not 
overheat, even on 24-hour duty. Heavy 
compression springs give solid contact | 
pressure and quick opening switch. Will | 
operate up to 60 times per minute at 80% 
of rating. Copper to copper contacts. 
a, or peta held. 

t the benefit of over 25 years experi- 
30-300 omp AC—1,2,3 poles once and the many extra advantages in 
30-200 amp—1,2 poles Zenith Contactors. ; ; : . 

Write, wire or phone today for free catalog. measurement, distance, light, sound, vibration, temperature, 
or force. Some of the specific applications include (1) con- 


ZEN ITH > a > re 4 el Cc Cc oO trolling sequence of automatic riveting machines, spot weld- 
ad ers, and heat treating operations. These can be in any com- 

152 W. WALTON ST., CHICAGO 10, ILLINOIS bination and can be changed to any other combination of 
satié number of steps. Timing units are available that cover 
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FOR A BIGGER 
DOLLAR'S WORTH 
BUY AND USE 

MONSANTO PLASTICS 





SERVING INDUSTRY... 
WHICH SERVES MANKIND 
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It’s true! — metal prices have risen, on the average, almost 60% in the 
past few years. But, Monsanto plastics prices are LOWER on the average 


than pre-war. 


@ plastics users get more, not less, for their materials dollar today. 
@ manufacturers can slash costs right at the raw materials level. 


Think of it—costs are cut even before you begin production. 
And you get more material per pound with “‘light weight”’ plastics 
(nine times more units per pound than steel). 


Monsanto plastics not only lower basic raw material costs, but add 
further savings through fast, ‘‘one-shot’’ production. In many cases, 
stamping, machining, blanking, etc. are eliminated or materially 
reduced; color and finish are inherent, making painting, finishing, 
tumbling, etc. unnecessary. Also, plastics add new performance 
qualities to products ...new color, new beauty, new selling advantages. 


Clip the coupon today for the interesting booklet ‘‘What Monsanto 
Plastics Can Do For You,” and feel free to write us about any 


specific problems. 


MONSANTO 


CHEMICALS ~ PLASTICS 





MONSANTO CHEMICAL COMPANY 

Department EMP 18, Springfield 2, Mass. 

0 Please send me the Booklet “What Monsanto 
Plastics Can Do For You.”’ 

0 Please send me information on plastics for 
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Company 

Address 

City State Zone 
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480 VOLT TRANSFORMER BOX installation uses just one tape— 
“SCOTCH” No. 33 Electrical Tape—for fast, efficient job. 


Do faster, better jobs with 


one-tape Insulation 


Try this new, fast method. Grab a roll of 
“SCOTCH” No. 33 Electrical Tape and get 
complete electrical insulation plus ample 
mechanical protection with this one tape! 


Here’s your chance to give this remarkable 
new “SCOTCH” Electrical Tape a try. 
Write us today asking for complete in- 
formation and a free trial roll. Address: 
Dept. EM-6. No obligation. 


Quick facts about “SCOTCH” No. 33 
Electrical Tape 
© THIN CALIPER—only .007 of an inch thick, takes 


less room in all insulation work. 


@ HIGH DIELECTRIC— insulates against charges of 


over 7,000 volts. 
® TOUGH—plastic backing is abrasion resistant, un- 


affected by water, acids, alkalies, alcohols. 


® STRETCHY—conforms snugly to uneven surfaces, 
odd shapes. 


SCOTCH 


BRAND 


VEST TLL 


ANOTHER E> PRODUCT 


Mede in U.S.A. by MINNESOTA MINING & MFG. CO. 5%. Pout 6, Minn. 


also makers of other “SCOTCH” Pressure-Sensitive Tapes, “UNDERSEAL,” 
“SCOTCHLITE,” 3M Abrasives, 3M Adhesives 


Genera! Export: DUREX ee eee ae an mee OY. 
in Conede: CANADIAN DUREX ABRASIVES L TD, Brantford, Ontorie 
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the range from 1/100th of a second to 1000 hours. Tests on 
short time intervals (up to several seconds) are said to 
indicate an accuracy of +1/100th of a second. System is 
designed with all operating stages automatically interlocked 
and automatically resets at end of sequence. Each stage has 
a signal lamp which lights when failure has occurred. Each 
unit is 3 in. high and overall length of unit shown is 15 jn, 
Input of unit shown is 60 watts at 117 volts. Hydraulic Re- 
search and Manufacturing Co., 1500 W. Verdugo Ave., 
Burbank, Calif. 


HIGH-VOLTAGE SELENIUM RECTIFIER 


Small, completely sealed high voltage selenium rectifier 
(SE8M) is rated at 5 milliamperes. It is intended for use 


in portable and sealed equipment which require low current 
and high voltage. Model features a tubular housing meas- 
uring 3 in. Bradley Laboratories, Inc., 82 Meadow St 
New Haven, Conn. 


MINIATURE TERMINAL SEALED 
TRANSFORMERS 


Hermetically sealed transformers with miniature ter- 
minals are available to JAN-T-27 specifications. Terminal 
construction (shown at right) employs a ceramic bushing 
and rubber gasket which is said to provide a permanent 
hermetic seal that meets JAN specifications as regards to 
mechanical fracture, temperature variations, and moisture 


Te NAL 
LuG 


CERAMIC 
susning | 


GASKET 


COVER 


protection. Their miniature size permits a large number 
of such terminals in a relatively small space; ten terminals 
are mounted on 1% in. diam. unit shown in illustration. 
Terminals can be used with transformer designs requiring 
high potential tests up to 1000 volts. Drawn mu-metal case 
shown in illustration is available on small input trans- 
formers. The heavy gage mu-metal case and cover is said 
to give good shielding, thus eliminating the multiple 
nested cases. Chicago Transformer Division of Essex Wire 
Corp., 3501 Addison St., Chicago 18. 


SMALL BLOWER 


Small 20 cfm centrifugal blower (Model 805 J) is said 
to give smooth and quiet operation. It is designed for cool- 
ing electronic tubes and also for use in television cameras, 
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READY-MADE SHOULDERS 


| to cut your production costs — 















No longer is it necessary to tediously machine away pounds 


Reliance Spring of metal to produce strong shoulders on shafts or in counterbores. 
Lock Washers 
automatically ; : : 
keep bolts, nuts, | With ready-made shoulders—Reliance Snap Rings—you merely 
screws tight under constant . : , 
tension—compensate for wear machine a groove at the proper place on the shaft or in the 
and developed looseness. All | g : 
sizes—many types. Write for bore and snap the ring in place. 


Spring Lock Washer folder. 


The powerful spring tension, developed in the cold drawn 
Eaton Springtites \ 





— Powerful Reli- \ steel from which they are formed, plus controlled heat 
ance Spring Lock 
Washers of proper \ treating, keeps them in place, even under heavy thrust loads. 


size and type, permanently pre- 
assembled on bolts or screws— \ 
speed assembles . . . cut costs. \ 
Write for Eaton Springtite folder. 


See for yourself how much Reliance Snap Rings 
\ can cut your costs. Send samples or prints of 
\ your shouldered parts for study and 


. recommendations by Reliance engineers. 





‘RELIANCE 
vw) SNAP RINGS 
iv 


PE Pavan Ts ee) Nh RELIANCE DIVISION, MASSILLON, OHIO 


Sales Offices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Montreal 
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for this 
COMPLETE dependable 
shipping service! 


RAILWAY EXPRESS charges cover everything ... 
pick-up and delivery in all principal cities and 
towns, receipt protection, automatic valuation al- 
lowance. You know where you stand when you use 
this dependable service. You deal with one respon- 
sible carrier, geared to meet your exact industrial 
and personal shipping needs with fast, economical 
rail-air service. Whether you’re the sender or the 
receiver, it’s sound business judgment to say, 
“Ship it RAILWAY EXPRESS!” 


The Railway Express vehicleman who 
calls for and delivers your shipments is a 
member of a typical American way busi- 
ness providing an essential service to 
your community. His efficient, courteous 
help is always available when needed. 


EXPRESS 
Vera 


NATION-WIDE RAIL-AIR SERVICE 
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instrument cabinets, and radio transmitter cubicles, racks 
and panels. Operates from 115 volts 60 cycles, 0.150 amp, 
3600 rpm, 15 watts input, 85 per cent power factor ; conden- 


ser is rated 0.5 mfd at 300 volts a-c. Overall dimensions are 
approximately 43¢ in. x 4 in. x 3% in. Fairchild Camera 
& Instrument Corp., 88-06 Van Wyck Blvd., Jamaica, N. Y. 


D-C HEAVY-DUTY RELAY 


Two-pole normally open or 
closed solenoid operated relay has 
bridging contact arms that are 
self cleaning by wiping action and 
is enclosed in a dustproof cover. 
Open or closed, the contact points 
are claimed to withstand 4g vibra- 
tion. Coil consumption is 5 watts. 
It is available in a large variety 
of coil resistances with a contact 
rating of 5 amp at 125 volts d-c. 
Standard coil ratings are from 12 
to 220 volts d-c. Sturdy construc- 
tion is said to withstand mechan- 

ical strains encountered on diesel locomotives. Other fea- 
tures include (1) plating of all metal parts to give pro- 
tection against corrosion (2) molded phenolic bases with 
open adjustments sealed against vibration. Relay measures 
43% in. high x 2% in. wide x 2% in. deep. Vapor Heating 
Corporation, 4501 West 16th St., Chicago. 


ELECTRICAL SYMBOL STENCIL 


Handy stencil guide (Electromaster No. 175) for de- 
signers in power, light and control fields is suitable for 
all electrical symbols as shown in the American Standards 


Association manual as well as other accepted symbols. It 
is made from mathematical-quality plastics sheets, laminated 
to 0.080 in. thickness with beveled inner contours. Print- 
ing is between laminated sheets and cannot wear off. 
Rapidesign Inc., P.O. Box 592, Glendale, Calif. 


ELECTRONIC VOLTAGE REGULATOR 


Instantaneous, electronic type voltage regulator (Type 
IE51005) is claimed to deliver constant output voltage re- 
gardless of variations in input voltage or load; regulation 
is £0.15 per cent of the present value. Input voltage range 
is from 95 to 135 volts; output voltage range is said to be 
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MORE JVsdle : 


FOR ELECTRICAL APPARATUS 


Your apparatus can have higher electrical stamina . . . longer 
operating life ... if insulated with Westinghouse “Tuffernell” 
Insulating Varnishes. 

Outstanding among these new varnishes are Tuffernell 
B-161, B-163, and B-165. All are thermosetting; and each 
has specific properties of high resistance to heat . . . moisture 
... centrifugal force ...and to other enemies that break 
down ordinary varnishes. 

It is because of these properties that Baker-Raulang, of 
Cleveland, chose Tuffernell B-163 for their well-known line 
of industrial trucks, tractors, and cranes. They like B-163’s 
deep penetration of windings, giving better heat transfer 
and cooler-running motors. They have found, too, that B-163 
is economical and faster to use, and stands up in rugged service. 

The complete Tuffernell line includes Insulating Varnishes 
and Compounds for your application. All are described in 
Bulletin 65-120, available on request. 

Investigate Tuffernell today for your needs. Call your nearby 
Westinghouse office, or write Westinghouse Electric Corpora- 


tion, Dept. 26, P.O. Box 868, Pittsburgh 30, Pennsylvania. 
J-06418 
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DETERMINE VISCOSITY 
THIS EASIER WAY 


Just One Simple Step... 
with These Three Tools! 


(1 ust A DEMMLER CUP... 







Viscosity is measured simply by placing 
the Demmler cup in the varnish (or other 
liquid) and allowing it to settle under 
its own weight. Varnish enters cup 
through opening at the bottom. 


A STOP WATCH... 


Viscosity is determined by the number 
of seconds elapsed from the time the tip 
enters the varnish, until the inflowing 
material touches the pointer near the top. 


GB) AND A THERMOMETER 


A thermometer is needed to record the 
temperature of the varnish. Varnish vis- 
cosity varies with the temperature, and 
temperature variations must be adjusted 
to equivalent viscosity at 25°C. 


xx* 


Using the Demmler viscosimeter, de- 
veloped by Westinghouse, operators can 
make the tests right in the dip tank or 
varnish can. 

Consists of a cone-shaped brass cup, 
accurately calibrated for content and 
weight. Supplied in two types, No. 1 
and No. 10, both of equal size, with 
differences in tip opening. No. 10 is 
especially for heavier liquids, and sinks 
ten times as rapidly as the No. 1. Avail- 
able at cost ($10.00 each). Complete in- 
structions with each cup. See your 
Westinghouse representative, or write 
Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. 
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b GENERAL 
Y CERAMICS 


® IGNITION BUSHINGS @ ELECTRIC RANGE PARTS 


@ HEATING ELEMENT SUPPORTS @ CEILING FIXTURES 


@ SOCKET PARTS @ CORD HOLDERS 
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A DEPEN 
PIECES FOR EV 
: Porcelain is the ideal low cost 


electrical insulation. General Ceramics offers 
a constant supply of porcelain for electrical wiring and 


component parts for electrical manufacturing. Standard. 


shapes and sizes or custom designs can be supplied 
promptly. Standard unglazed color is white. On re- 
quest, unglazed porcelain parts may also be supplied in 
grey color. Standard glazes are white or brown. In- 
quiries and requests for estimates will receive prompt 
attention. Check General Ceramics on ™ 

your insulating requirements today! | GENERAL 


CERAMICS 
and STEATITE CORP. 


KEASBEY © NEW JERSEY 


adjustable between 110 and 120 volts. Rated output of 
model is 0 to 500 va; frequency range is 60 cycles +10 
per cent. Load power factor range is 0.5 lagging to 0.9 
leading, waveform distortion is stated as never exceeding 


3 per cent. Stabilization is +0.1 per cent of preset value; 
recovery time, between 3 to 6 cycles. Regulator is available 
as a cabinet or for rack mounting. Rear view of unit is 
shown. The Superior Electric Co., 45 Hannon Ave., Bristol, 
Conn. 


OIL-PROOF FLEXIBLE CONDUIT 


Moisture and oil-tight wiring conduit (Sealtite) consists 
of flexible, galvanized steel tubing covered with a smooth 
abrasion resistant jacket of Geon plastic which is produced 
by B. F. Goodrich Chemical Co., Cleveland. Conduit was 


developed for use in machine tools for protecting electrical 
wiring exposed to moisture, oil, acid fumes, chemicals, 
grease and dirt. Available sizes run from % to 2 in., fur- 
nished in long rolls to be cut to desired length. The Ameri- 
can Brass Co., Waterbury 88, Conn. 


CIRCUIT BREAKER PLUG 


Combination plug and circuit breaker is designed to pro- 
tect against overloading, stalling or rotor locking on any 


teas * OF tee 4 
—_—- ¥ : 


machine employing a fractional horsepower motor. Plug 
is suitable for use on washing machines, pumps, grinders, 
separators, shakers, and the like. It is available in a range 
or ratings up to 10 amp, and should be used at equal to 
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Why you should use 


“ality 5 prings 


“SPRING PERFORMANCE” — there are two words that 
actually can make the difference between your product’s 
success and its failure. 


When the springs in your product don’t perform as 
expected (whether you’re making an expensive piece of 
equipment or just a handy gadget) the chances are that 
you're going to be confronted with headaches, a dent in 
your reputation and perhaps the loss of some valuable 
repeat business. 


We don’t claim that American Quality Springs have 
never failed. Anything mechanical can break down. But 
we do claim that our springs have an outstanding reputa- 
tion for faithful performance. 


An American Quality Spring was the answer to a 
troublesome vibration problem in a well-known make of 
washing machine. American Quality Springs played an 
important role in the success of an experimental sound 
room. They are helping to keep thousands of watches 
accurate. And they are playing key roles in the success 
of farm equipment . . . business machines . . . and even 
in toys for America’s youngsters. 


Yes, American Quality Springs are well-known for 
doing the job — dependably and economically. Our engi- 
neering staff — our production and testing facilities are 
at your service to supply you with the springs that will 
do the job for you. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 
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electronic 
voltage 
regulators 


Dy Sorensen electronic voltage regulators 
offer as much as 0.1% regulation accuracy 
under SIMULTANEOUS line and load changes. 
SIX IMPORTANT SORENSEN FEATURES: 

. Precise regulation accuracy; 

. Excellent wave form; 

. Output regulation over wide input voltage range; 

. Fast recovery time; 

. Adjustable output voltage, that once set, remains 
constant; 

. insensitivity to line frequency fluctuations between 
50 and 60 cycles. 


The Sorensen Catalog contains complete 
specifications on standard voltage regulators 
and nobatrons. It will be sent to you upon 
request. : 


EXCITA one company, inc. 


375 Fairfield Avenue, Stamford, Connecticut 


V 


125 CORY AVE 
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the rated capacity of equipment it protects. Can be supplied 
for any applications requiring a high current load for a 
specified duration. Manufacturer states that plug is both 
tamper-proof and fool-proof. To reset plug it is necessary 
to remove plug from receptacle and to raise and lower the 
lever between prongs. Unit is U-L approved. Hopax 
Electric, Inc., 547 Greenwich St., New York 13. 


APPLIANCE SWITCH 


Sturdy and compact appliance switch has a U-L rating 
of 15 amp 125 volts. It measures 13% in. long x % in. wide 
x 1 in. deep; mounting holes are spaced 2% in. center to 
center. Switch has large staked packed-out terminal screws 


and features chatterless action construction. Manufacturer 
claims that the combination of heavy construction and pre- 
loaded chatterless action prevents arcing and pitting of 
phosphor bronze contacts. Available in a variety of mount- 
ing brackets. Slater Electric & Mfg. Co., Inc.,Woodside,N.Y. 


SOCKET PROTECTOR 


Lamp socket protector (Adjusco-Loc) consists of a solid 
cast cap and steel ring, both brass plated, and three brass 
screws for attaching cap to ring. It is intended for use 
with key, push through, or pull chain sockets. Protector 


4 


a 


is available as a separate assembly as well as complete with 
the various types of sockets mentioned. Unit is said to pre- 
vent body and cap of socket from breaking apart or from 
twisting in relation to each other. Adjustable Fixture Co., 
104 E. Mason St., Milwaukee 2, Wis. 


ALL METALS SOLDER 


Alloy solder (trademarked Farrelloy), used with suitable 
flux, is said to have affinity for all common metals and to 
act as a buffer by eliminating electrolysis between dis- 
similar metals. It can be applied to join such meteals as 
copper and stainless steel and other combinations of dis- 
similar metals without electrolytic action. Solder is available 
in stick form; melting point is 460 F. Manufacturer states 
that compound has (1) greater tensile strength than 50/50 
solder—values obtained as high as 10,000 psi, (2) high 
resistance to corrosive attack—800 hr salt spray test showed 
no noticeable deteriorating effect. Other features are (1) 
solder can be usesd to tin aluminum when applied with its 
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Telechron Inc. 
30 Union Street 
Ashland, Massachusetts 






ii ca vucue sense wange resets 
pean scene Wed eT SES ES Toots sewss | sage Seasees 
Rains isueceasesmasel sus seese! sits 






a 
eantt or vece 
gee a eees 
t h e ay ony se a i _— 
prs a 
if. Bm rH 


_ ae 
! amis +4 +4 

> se. aan ee ess aees oneue 
sass oe see 

east 53] uu humas SUOEE SURES SEOES 0, (55 genet ts 

BOGE Be 188 CRESS COTES pense nawes shee 58 

peste 


about 


HEART TROUBLE 


Why an electrocardiograph tells it 


All around you, men and women are enjoying life today, who might 
have been cut down in the prime of life. But, thanks to the electrocardi- 
ograph, their span of life has been extended. By charting any abnormality 
of the heart’s beat-strength or functioning, the lecteocatitie ph sup- 
plies the vital facts from which the physician determines whether, where 
or how severely the heart or heart muscles have been injured. Then he 
prescribes the proper treatment. 


THE ELECTROCARDIOGRAPH CAN’T HAVE “HEART TROUBLE” 
The heart of many of these life-savers is a Telechron Timing Motor... 
instantly, constantly synchronous. Only such an accurate, trouble-free 
motor can be trusted to time the chart that tells the truth about heart 
trouble. 
WHAT IS YOUR TIMING PROBLEM? 


If you have a variable that must be controlled or recorded with split- 
second fidelity, a standard Telechron Motor, correctly applied, may be 
all you need. Ask a Telechron Application Engineer. He can give you 
the benefit of the broadest experience in the industry. The earlier in 
your planning you call him, the better are your chances of saving time, 
trouble and money. In the meanwhile, 
fill in and mail the coupon below for 
complete data on Telechron Synchro- 
nous Motors. TELECHRON INC., A 
GENERAL ELECTRIC AFFILIATE. 






Please send me information on sizes and types of Telechron 
Synchronous Motors. My possible application is: 


(1 Instruments ( Air Cond. & Heat’g Controls 
() Timers ( Communications Equipment 
(] Electric Appliances Other (please fill in) 

[] Cost Recorders 0 

(] Advertising, display items [J 

[] Juke Boxes oO 
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Want the boss 
to put 
a feather 


in your cap? 


If you’re making or buying thermosetting plas- 
tic parts now ... we offer the chance of reducing 
the piece cost as much as 50%. The reason is 
simple; in doing your custom molding work we 
preform, preheat, mold and cure on a produc- 
tion machine that’s completely automatic from 
powder to finished part. There are a lot of fac- 
tors involved, of course, like design and size of 
run that affect price. However, if you'll send us 
a sample part or print we'll be glad to give you 
a cost quotation. No obligation. Please tell us, 
if possible, the exact material now used... anda 
rough estimate of total quantity required. If we 
can save your company $500 or $1500 or more 
per month, do you think you'll get your feather ? 


ROCKFORD MACHINE TOOL CO. 
2530 KISHWAUKEE * ROCKFORD, ILLINOIS 
PLASTICS DIVISION 


Custom Molding 
of 
Thermosetting Materials 
withthe ..... & = 


Vucreased Vusulatiou 
BETTER CONNECTIONS 


JONES BARRIER 
ee ee 


Leakage pat! Teldg-t-Et-1- Ree CaM Lil let ie lu Mich 21: | 
terminal wires prevented by bakelite barriers placed 
between terminals. Binder screws and terminals brass, 
elta Cee o}i-L-toMM aE SU Lehi lola Mim ol (-14 Muito) (+ (-1- Me -l-) <1 11 Me aS 


Add much to equipment's effect 


aleve ah Ai OL ob 


Wiustrated: Screw Terminals—Screw and Solder Terminals — 
Screw Terminal above Panel with Solder Terminal below. Every 
type of connection. 

Six series meet every requirement: No. 140, 5-40 screws; 
No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 
screws; No. 151, 12-32 screws; No. 152, %4-28 screws. 

Catalog No. 17 lists complete line of Barrier Strips, and other 
Jones Electrical Connecting Devices, Send for your copy. 
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Cinch Mfg. Corp 
2460 W. GEORGE ST CHICAGO 18, iLL 


? 


companion flux ASMC, (2) can be machined without 
chunking out, (3) can be plated—both ordinary and 
chromium plating. Soldered joints are said to withstand 
hydrostatic pressure (cold water) up to 1000 Ib. Farrelloy 
Company, 1243-45 North 26th St., Philadelphia 21, Pa. 


ELECTRIC SOLDERING PLIERS 


Electric pliers designed for wiring and soldering are said 
to give instantaneous heat and effect considerable labor 
saving. Pliers operate on the current-resistance principle 
and require no tinning, heat elements, or tips. They are 
suitable for use on No. 14 to 30 copper wire and can be 


used to silver braze small metal parts. Wires or parts to 
be soldered are held by the pliers, foot switch is depressed 
for an instant until solder is liquified. Outstanding feature 
is that heat is generated at point of contact and pliers re- 
main cool at all times. Other features include a localized 
solder-weld without heating the entire terminal and damag- 
ing insulation and increased economy. Durst Manufacturing 
Co., 11110 Cumpston St., North Hollywood, Calif. 


Laboratory and Engineering 


Equipment 
MICROWAVE METER 


Microwave power meter (hp 430A) is designed to auto- 
matically indicate power developed in a standard ballast 
resistor. Meter covers a power range from 0.02 to 10 
milliwatts. Ranges are related in 5 db steps, and con- 
tinuous readings are available from —20 dbm to +10 dbm. 
The five power ranges are selected by front panel switch. 


Accuracy of meter is within +5 per cent of full scale read- 
ings. Power level is read directly on 4 in. meter, once 
range selection and zero set are made. Meter is automati- 
cally self-balancing and may be used over any frequency, 
depending on associated ballast resistor and mount. It con- 
sists of an a-c bridge, one arm of which is a ballast resistor. 
Bridge is balanced with zero r-f power in resistor. As 
r-f power is applied to resistor an equivalent a-c (audio) 
(Continued on page 160) 
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Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


1. INDUCTION MOTORS 


Construction features of repulsion start 
induction (brush lifting) single phase 
motors from % to 20 hp are described 
in 8-page illustrated bulletin (Form 942). 
Locked rotor torque and current of motors 
is included. Century Electric Co. 


2. HERMETICALLY SEALED RELAYS 


Illustrated 4-page circular (Circular 
1700) discusses line of hermetically sealed 
relays which are protected from moisture, 
ice, fungi, acid, salt and varying air pres- 
sures. Circular outlines advantages of 
sealing, describes sealing process, and 
lists numerous applications. Automatic 
Electric Sales Corp. 


3. SYNCHRONOUS MOTORS 


Sixteen-page illustrated bulletin (05B- 
6112A) discusses operating advantages 
and construction features of company’s 
bracket bearing synchronous motors in 
sizes from 30 to 1000 hp. Custom facili- 
ties for building motors with special fea- 
tures are given. Allis-Chalmers Mfg. Co. 


4. SELENIUM RECTIFIERS 


Characteristics, applications, and de- 
sign factors of complete line of selenium 
rectifiers, with circular or rectangular 
cells, for electronic and electrical uses 
are contained in 24-page illustrated cata- 
log (VC-3000). Vickers Electric Division, 
Vickers Inc. 


5. V-BELT DRIVES 


Illustrated 100-page manual (Form 
M-8915) contains a comprehensive set of 
drive tables for multiple belts; com- 
plete sheave data including construction, 
dimensions, and weights; complete frac- 
tional horsepower drive layouts; and com- 
parison tables with information on quar- 
ter turn drives and hexagon double V- 
drives. Also, information on “super- 
service” V-belts with “equa-tensil” cord 
section. United States Rubber Co. 


6. SOLENOID VALVES 


Twelve-page illustrated bulletin (Bul- 
letin 48-27) contains complete dimensions 
and performance data on hydraulic 2, 
3, and 4-way solenoid operated valves 
and 3- and 4-way pilot operated solenoid 
controlled valves, available up to a max- 
imum operating pressure of 2000 psi. 
Vickers Inc. 


7. SHADED POLE MOTORS 


Four-page folder (Bulletin 4000) il- 
lustrates and describes Raytheon Type 
470 6-pole motor with ratings from Y%o 


LITERATU RE ... Yours for the Asking 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 





to % hp at 1100 rpm. Important features 
and performance curves are included. 
Russell Electric Co. 


8. TV TUBE COMPONENTS 


Illustrated 32-page booklet “Television 
Components for Kinescope RCA-16AP4” 
provides technical data including char- 
acteristics and dimensional outlines for 
18 television components for use in re- 
ceiver designs employing the new, 16-in. 
16AP4 picture tube. Radio Corporation of 
America. 


9. MAGNETIC MOTOR CONTROLS 


Loose-leaf folder contains a series of 
bulletins (MS-41 to 58) on new line of 


full voltage magnetic motor controls for 
a-c motors up to 50 hp. The Trumbull 
Electric Mfg. Co. 


10. NICKEL ALLOYS 


Electrical and electronic properties of 
18 high nickel alloys are discussed in 
26-page booklet “Inco Nickel Alloys for 
Electronic Uses.” The _ International 
Nickel Co., Inc. 


11. SOLDERLESS TERMINALS 


Four-page folder illustrates several 
types of solderless terminals, a knife dis- 
connect splicing terminal as well as hand 
tools and automatic machine used for 
attaching. Aircraft-Marine Prod., Inc. 


Clip card on dotted line—fill in and mail. Only those requests will be processed 
that originate with readers of record or their associates to whom issues may have been routed. 
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12. LOW WATTAGE RESISTORS 


Data sheet (Bulletin B-5) contains 
complete technical information on low 
wattage wire-wound fully insulated re- 
sistors which are available in 34, 1, and 
2 watts. International Resistance Co. 


13. PHOSPHOR-COPPER 
BRAZING ALLOYS 


Fifteen-page booklet (B-4198)  illus- 
trates and describes eight methods for 
brazing with extruded Phos-Copper braz- 
ing alloy; advantages are discussed. 
Sizes and shapes of Phos-Copper are pic- 
tured and described; diagrams illustrate 
proper joint design. Westinghouse Elec- 
tric Corp. 


14. LUBRICATING DEVICES 


Sixteen-page catalog “Shaft Seals- 
Lubricating Devices” contains necessary 
specifications, including body material, 
thread sizes, capacities, and dimensions 
of complete line of lubricating devices. 
Shaft seals are described and illustrated. 
Gits Bros. Mfg. Co. 


15. INSTRUMENT MOTORS 


Four-page illustrated folder gives tech- 
nical data, essential dimensions, and 
salient features of synchronous and in- 
duction capacitor type motors which are 
available up to Yoo hp for 60 cycles, and 


for 25/50 cycles. Holtzer-Cabot Inc. 
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16. SINGLE-PHASE MOTOR 


Four-page folder (No. X6160) de- 
scribes and illustrates features of 4%-hp 
totally enclosed, 55C, continuous-duty 
split-phase motor. Performance data in 
accordance with NEMA standards is in- 
cluded. The Emerson Electric Mfg. Co. 


17. RESISTORS AND CONTROLS 


Illustrated 16-page catalog (No. 49) 
contains essential data on complete line 
of radio components. It includes controls, 
T-pads, output attenuators, power rheo- 
stats, stack mounting resistors, power re- 
sistor decade box, TV tube beam bender. 
Clarostat Manufacturing Co., Inc. 


18. ELECTRICAL THERMAL 
INSULATION 


Fourteen-page catalog (No. 49-E) il- 
lustrates complete line of components 
made from refractory porcelain, vitrified 
electrical porcelain, steatite, and zircon 
which have been developed for the me- 
chanical, electrical, thermal and electron- 
ics fields. The Louthan Manufacturing 
Co. 


19. INVESTMENT CASTING 


Complete data on the use and cost 
saving possibilities of precision-cast 
beryllium copper for various parts is con- 
tained in 4-page technical bulletin (No. 
11). Included are typical physical and 
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mechanical properties together with prog. 
essing techniques for Berylco 20C, the 
standard 2 per cent beryllium copper 
casting alloy. The Beryllium Corp, 


20. IMMERSION HEATERS 


Twelve-page booklet “Heating Liquids 
with Electric Heaters” (GET-1742) i}. 
lustrates the variety of shapes of jm. 
mersion heaters as well as their appli. 
cations, installation and operation. Neces- 
sary formulas, curves, and table for mak. 
ing heating calculations are also given, 
General Electric Co. 


21. IMPREGNATING PROCESS 
FOR WINDINGS 


Eighteen-page bulletin “The Zanderol] 
Process” (Bulletin 2263) describes three 
types of mechanized, high-speed produc. 
tion lines now available for the applica- 
tion of insulating varnish for impregnat- 
ing and coating armatures, stators and 
other electro-magnetic windings. Power 
Piping Division, Blaw-Knox Construction 
Co. 


22. NITRALLOY STEEL 


Engineering data bulletin (8 pages) 
“Nitralloy for Extreme Wear and Abra- 
sion Resistance” contains table of com- 
positions, hardness curves, mechanical 
properties, information on nitriding and 
heat treatment, and typical applications 
of a specific alloy steel. Joseph T. Ryer- 
son & Son, Inc. 


23. RETAINING RINGS 


Loose-leaf bulletin (9 sheets) (EDR 
1001) contains engineering specifications, 
formula, and other essential data on bev- 
eled retaining rings that is of value to 
product designers and production engi- 
neers. Waldes Kohinoor, Inc. 


24. ALUMINUM FINISHES 


Illustrated 124-page booklet “Finishes 
for Aluminum” furnishes basic informa- 
tion on the various processes for apply- 
ing surface finishes to aluminum, as well 
as the characteristics of the finishes pro- 
duced. Reynolds Metals Co. 


25. VOLTAGE, CURRENT REGULATOR 


Two-page bulletin (Bulletin K-2001) 
describes and illustrates a rotating reg- 
ulator for voltage and current (tension) 
regulation, intended for use in rubber, 
textile, steel, paper, chemical and non- 
ferrous industries. The Reliance Elec 
tric & Engineering Co. 


26. ELECTROCLEANING OF 
COPPER ALLOYS 


Service report (4 pages) describes 
method for electrocleaning brass and cop- 
per before applying nickel and chrome 
plating. Oakite Products, Inc. 


27. TERMINAL ATTACHING 
MACHINE 


Machine for automatic soldering of 
wire terminals in one operation is illus- 
trated and described in one-page bulletin. 
Type of solder terminals available are 
also illustrated. Patton-MacGuyer Co. 


— Star Brakemotors are 


the best d---d motors 
for sure, positive 
“start & stop” jobs. 





A itomatic bottling machinery puts unusual demands 
on motors. Even smooth, steady power is not enough. 
Should anything go wrong, such as bottle breakage, 
that same motor must also STOP the machinery imme- 
diately and automatically. 


STAR BRAKEMOTORS, backed by over 35 years 
of “know how”, do just this. Motor and brake (BOTH 
made by STAR and designed to work together) are 





. : A CEM- -Fi on 
housed in one compact unit. Star’s exclusive Integral Crown Cock tal Boo oe ms gine NO gg: a 








: = ° + « Powered, 
Disc Brake feature assures absolute and immediate and controlled automatically, by a Star Brakemotor. 
response to button, trip or automatic controls. For “on- 
a-dime” stops, Star’s braking torques are set by power- x 
ful adjustable springs that respond instantaneously to DemandeD . . . by leading manufacturers of bottling 

-pull magnets and packaging equipment, because .. . here a motor 
sure-pu g . must do more than deliver steady power for smooth, 
P even operation, hour after hour. It must also be de- 

For full data on Star Brakemotors, write today for your pended on to stop the machinery “‘on-a-dime”—and do 
copy of Star’s new “BRAKEMOTOR BULLETIN” it automatically whenever the need may arise. Star 
. : Brakemotors—specially-designed to meet the needs of 

or ask to see a Star Engineer. your equipment — do BOTH and with a minimum 


of maintenance. 









TAR BRAKEMOTORS 


STAR ELECTRIC MOTOR COMPANY 
206 Blogm#field Ave., Bloomfield, N.J. 
Sard and Special Motors 
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power is automatically removed, thus bridge remains in 
balance. A vacuum tube voltmeter, calibrated in milliwatts 

A \ Wy a nel VALVES | gives the change in audio power level, a direct indication 
| of r-f power in ballast resistor. Indicating meter is cali- 


brated in dbm in addition to the linear milliwatt calibration. 
Meter is operated from 115 volt 60 cycle supply. Dimen- 


sions: 12 in. wide x 9 in. high x 9 in. deep. Hewlett Packard 
Co., 395 Page Mill Road, Palo Alto, Calif. 


FREQUENCY-SELECTIVE DB METER 


Decibel voltmeter (Model 103) is tunable over the 
carrier-frequency spectrum from 3 to 40 kc and measures 
levels from 77 microvolts to 77 volts or from -80 to +40 


i aoe" ee | dbm. Selectivity is such that a signal is 10 db down 1 ke 
un ‘al : | of resonance, 21 db at 2, and 50 at 4. Meter is for such 


applications as checking carrier-telephone, and telegraph 
iu} : 


systems where it is desired to select and measure voltages 
Ay 


within narrow frequency bands. Features include a calibrat- 
ing injection oscillator with a fundamental of 10 ke which 
serves as a signal generator to check amplitude calibration 
and also the frequency calibration of the tuning dial; a 
vacuum tube voltmeter for measuring injection oscillator 
level; and a carrier-substitution oscillator, audio amplifier, 
and suitable jacks to permit monitoring suppressed-carrier 
single- or double-sideband voice transmission as well as 
ordinary amplitude-modulated signals while they are being 
measured. Unit consumes 80 va operating from 105 to 125- 
volt 60 cycle supply. Sierra Electronic Corp., 1206 Old 
County Road, Belmont, Calif. , 
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LOW LEVEL CIRCUIT ANALYZER 


Wide-range analyzer (Model 779, Type 5) has been 
designed for use in communication system maintenance 
such as telephone, carrier current, and transmission line 
measurements. It measures low level speech circuits with 
little or no disturbance of circuits. Analyzer provides read- 










When in need of Automatic Transfer Switches, 
Remote Control Switches, Contactors, Relays, and 
Specialized Electromagnetic Controls, come to us. 


| ings at all audio and carrier current frequencies. A-c 
+7 Switch Co response is essentially flat to 50 ke within 1 db over the 

u ma Cc WI O. | range -20 to +22 dbm, and is usable for comparative db 
393 LAKESIDE AVENUE © ORANGE, NEW JERSEY | readings on all common carrier current frequencies above 


50 kc. Low range (-20 to +2 dbm) is made possible * 
through re-designed rectifier circuit with broad frequency 
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SANGAMO SETS NEW HIGH 
PRODUCTION MOLDING RECORD 


using the many exclusive advantages 





og Clk BF 


variety of important electrical parts 


@ PROVED IN PERFORMANCE: Here's an 
example of how aggressive molders are 

profiting with Plaskon Alkyd! With a battery 

of 13 presses, Sangamo is molding Plaskon 
Alkyd parts for A. C. electrolytic starting 
capacitors and time switch terminal blocks in 
large volume on an exceptionally efficient 
schedule. The “seconds instead of minutes” 
molding cycle distinctive in Plaskon Alkyd assures a 


profitable output rate never before attained. Sangamo says, “This 
speed really shows up where it counts the most—in savings!" 


Additional advantages of Plaskon Alkyd include: 

@ LOWER MOLDING PRESSURES 

@ SIMPLER, LESS BULKY MOLDS 

@® LIGHTER, MORE COMPACT PRESSES 

@ SUPERIOR DIMENSIONAL STABILITY 

@ HIGH SOLVENT AND CHEMICAL RESISTANCE 
@ EXCELLENT HEAT RESISTANCE 

The many features of Plaskon* Alkyd Molding Compound 


may effect unusual economies or developments in your plant. 


An experienced Plaskon Service Engineer will give you 
complete technical details and arrange for a demonstration 


run in your plant. Descriptive technical literature on request. 


*Reg. U.S. Pat. Off. 



















» The large electrical part (above) is the terminal 
block of the Sangamo Time Switch. It is an excellent 
application of Plaskon Alkyd features. Plaskon Alkyd 
has remarkable arc resistance, and traces of carbon 
particles which form on many plastics when they 
come into direct contact with an electrical arc will 
not cause tracking with this alkyd material. 

® Small unit (above) in the Sangamo Time Switch 
is molded from Plaskon Alkyd. With this new material, 
% "thick plastic form cures from 8 to 12 seconds. Other 
pieces %” or thicker will require only 50 to 80 seconds. 
® NOTE: The case and cover of the Sangamo Time 
Switch are molded from Plaskon Urea Molding Com- 


pound, especially adaptable to applications such as this. 








Terminal plate of 
Sangamo A.C. electrolytic motor 
starting capacitor is molded from 
Plaskon Alkyd at high speed. 
Soldering operations, often necessary 
in applications such as this, 


Battery of 13 moldi resses, with t mbli rts f 
will not damage Plaskon Alkyd. z wyelos tc andidind toaudions een EE d. 


Sangamo capacitors, prior to molding operations using Plaskon Alkyd. 
In Canada: 
Canadian binundee Ltd., Montreal, P. @. 


< A 4 4 oN Branch Offices: Boston, Chicago, Les 
San Francisce 


TRADE MARK REGISTERED Angeles, New York, ; 


Better eee Cheaper eee with Manufacturers of 
Gives, Coating Resins 


\ 
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The plastic parts for the Sangamo capacitor and 
time switch are molded and assembled by 
Sangamo Electric Company, Springfield, Illinois 





PLASKON DIVISION 
Libbey* Owens+Ford Glass Co. 
2137 Sylvan Ave., Toledo 6, Ohio 





You can Mold it Faster... 
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and temperature compensation. The 1-volt a-c range (20 
to +2 dbm) has an impedance of 2500 ohms. In addition, 
a 600-ohm switching circuit converts analyzer to a term- 
inating db meter on the -20 to +2 dbm range. Other fea- 
tures include complete ranges to 1000 volts a-c and d-c, 
d-c current range from 100 microamperes to 10 amp, re- 
sistance range from 1000 ohms to 10 megohms. Analyzer js 
entirely self contained and ungrounded. Weston Electrica] 
Instrument Corp., 617 Frelinghuysen Ave., Newark 5, N, J. 


GENERAL-PURPOSE LABORATORY 
INSTRUMENTS 


Line of basic, unit-type instruments consisting of ampli- 
fier, oscillator, and power supply are intended for use in 
laboratory. Amplifier is a 3-watt unit of 45 db gain, cover- 
ing the range from 20 cycles to 200 kc. Oscillator, with 
plug-in tuning units has a frequency range from 400 cycles 





to 80 mc. Small and compact a-c power pack is designed 
to be used with the oscillator or amplified. Wiring in units 
is open and accessible permitting circuit alterations and 
effects of such modifications on circuit performance. IIlus- 
tration shows power supply and oscillator plugged together; 
overall dimensions are 16 in. x 5% in. x 6% in. General 
Radio Co., 275 Massachusetts Ave., Cambridge 39, Mass. 


RECORDING SYSTEM 


Rectangular coordinate recording system (Type 373) 
provides an ink plot of voltage, or of logarithm of voltage, 
as a function of the displacement angle of a measured ele- 
ment. It can be used for recording light intensities, sound 
pressures, and heat levels at writing rates higher than 
former unit. As originally designed to plot logarithmically 
the field strength pattern of narrow beam radar antennas, 





the system consists of a selective amplifier, pen and paper 
servo amplifiers, a power supply (none of these shown) and 
the recorder. Usable chart width is 10 in., corresponding 
to a voltage range of 10,000 to 1 or 80 db. Both pen and 
paper feed are servo controlled with chronograph paper feed 
optional. Maximum pen speed is 40 in./sec, equivalent to 
320 db/sec. At full scale expansion the maximum paper 
feed rate is 10 in./sec. Operates from 115 volt 60 cycle 
power supply. Airborne Instruments Laboratory, 160 Old 
Country Road, Mineola, N. Y. o00 
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How the base metal protects the finish 



















Progressive steps in the production of this 
emblem in red, white, blue, black and gold vitreous 
enamel and heavy gold plate, as made by 
American Emblem Company, Utica, N. Y. 


(1) The metal is blanked from sheet stock. (2) First coining 
operation. (3) Second coining operation. (4) The excess metal 
is trimmed. (5) Attaching devices are welded. (6) First vitre- 
ous enamel charge has been fused by firing. (7) Second 
vitreous enamel charge has been fused by firing. (8) The 
enamel colors are stoned smooth. (9) Enamel has been 
given a final fusing and buffing. (10) The plate is electro 
gold plated. 





(1A) The metal is blanked from sheet stock. (2A) The design 
is coined. (3A) The excess metal is trimmed and holes 
pierced. (4A) Attaching studs are welded. (5A) The plate 
is buffed and chrome plated. (11) The two pieces are 
assembled. (12) Finished plate as passed by inspectors. 





This is a typical example of a fine emblem, combining good design 


and a high degree of art and craftsmanship in proa 


1. is almost always the case, 
though unsuspected by the general 
public, that the material to which a 
finish is applied has a definite influence 
upon the perfection and durability of 
that finish. For example, products that 
are nickel or chromium plated stand 
up better if the base metal is non- 
rusting, as is copper and brass. To 
take another example, look at vitreous- 
enameled emblems, used as _ trade- 
marks, name plates, medals, lapel pins, 
insignia, and so on. Most of these 
emblems have a copper alloy as the 
base metal; only that, or gold or silver, 
can be used. 

These emblems owe their beautiful 


and permanent colors to silicate pastes 
and powders, inlaid by skilled artisans, 
and twice fused in a furnace at a tem- 
perature of about 1500° F, This 
temperature sets high standards for 
the underlying metal which must not 
warp, nor ‘“‘bubble up” into the enamel. 
Thus visible beauty for which so much 
creative skill is required, depends in 
part on the invisible metal underneath. 
Revere, which takes great pains to 
maintain the strict standards of its 
alloys, is proud to meet the high re- 
quirements of American Emblem and 
other companies in this field . . . Per- 
haps Revere can help you by supplying 
exactly what you require to protect 





the finish and durability of your 
product. 





REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; 
Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, 
Distributors Everywhere. 
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OIL LINE 


VARIES 


CONSTANT LEVEL 
- OILERS 


NO DIE CAST PARTS 
Bodies ‘machined from 
one-piece brass forgings 


UNBREAKABLE 

PLASTIC RESERVOIR 
Newly developed to 
withstand extreme flex- 
ing and hammerlike 
blows at wide tempera- 
ture range. 


NEVER “TOO LITTLE AND TOO LATE” OR “TOO MUCHI” GITS 
CONSTANT LEVEL OILERS keep your equipment free of all 
these maintenance bugaboos. Improper oiling is eliminated 
completely with this advanced system of lubrication. 


WHEN OL LEVEL IS TOO HIGH, you risk the danger of over- 
flowing or spilling oil on the floor. You get a serious threat to 
plant safety. There’s a good possibility of fire. Electric motor 
insulation may be damaged. Moreover, sealed-in bearings 
suffer from ineffective lubrication due to foam-whipped oil. 


WHEN Oil LEVEL IS TOO LOW, you run the risk of burning out 
the bearing. And careless maintenance means shut-downs or 


even replacement of equipment, costly either way. 


PLAY IT SAFE. Avoid trouble for good with lubrication that 
never varies . . . with the Oil Level That's Always Constant. 


GITS CONSTANT LEVEL OMLERS 
Standard sizes evailoble from stock 
WRITE TODAY for new bulletin 


Gits Bros. MFc. Co. 


1840 South Kilbourn Avenue, Chicago 23, Illinois 


HIGH SPEED ie aed: 


, Oa 


\- 


< 


SHAFT SEALS FOR EVERY APPLICATION 








Arthur B. Goetze was appointed works manager of Western 
Electric Co.’s Tonawanda plant at Buffalo, N.Y., the 42nd 
Street shops in New York City, and the Allentown plant in 
Allentown, Pa., replacing William K. Wiggins who is sched- 
uled for retirement. Mr. Goetze joined the company in 1917 
and has served in various executive capacities. 


Arthur B. Goetze Roger M. Wise 


Roger M. Wise, noted electron tube expert of Philco Corp., 
Philadelphia, has been awarded the Certificate of Merit by 
the President of the United States, in recognition of his out- 
standing work in connection with engineering and production 
aspects of subminiature tubes for proximity fuses. 


George C. Schleter has been appointed to staff of National 
3ureau of Standards to work on engineering development 
program on guided missiles. Before joining with NBS, he 
was engaged in microwave research at the Naval Ordnance 
Laboratory. He is a member of IRE and Eta Kappa Nu. 


Harvey J. Finison, formerly application engineer with the 
General Electric Co., has been named assistant chairman of 
the electrical engineering department of Armour Research 
Foundation of Illinois Institute of Technology. 


Paul W. Erickson has been appointed manufacturing super- 
intendent of the Electronics Division of Sylvania Electric 
Products Inc., Emporium, Pa. Mr. Erickson was supervisor 
of production engineering and later was made general fore- 
man in charge of microwave tubes. 


Carl L. Titus was appointed assistant director of Stanford 
Research Institute, Stanford, Calif. Mr. Titus was formerly 
director of the magnetic recorder division of Armour Re- 
search Institute, Chicago. 


S. Floyd Stewart, until recently executive vice president, 
was elected president The Leece-Neville Co., Cleveland. 
Mr. Stewart was chief engineer of company in 1941, vice 
president in charge of engineering in 1945, and executive vice 
president in 1946. 


R. T. Pennoyer has been appointed manager of the General 
Electric Co.’s Buffalo tube works, succeeding the late R. O. 
Poag. Mr. Pennoyer was formerly assistant manager of 
same division. He is a member of IRE. 


Dr. Ralph J. Slutz, formerly with the Institute for Ad- 
vanced Study, has joined the Electronics Division of the 
National Bureau of Standards, where he will be concerned 
with standards for electronic computers, simulators, analyzer 
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Every Little Movement Electrically Controlled 


with Rome Synthinol machine tool wire! 
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Betts 20 ft. Boring Mill—Consolidated Machine Tool Corp., Rochester, N.Y. 


It takes a good machine tool wire to stand up under the and the words “Machine Tool Wire”, and “Rome 
service demanded of modern machine tools like this Cable”, Rome Synthinol* is Underwriters approved 
large Betts Boring Mill. Nineteen motors alone, be- for 80°C operation when exposed to air and 60°C 
sides the intricate control system of relays, switches, operation when exposed to oil. 

and push buttons require dependable wire . . . Rome For assurance of a constant power supply to the 
Synthinol* Thermoplastic Insulated wire. electrical controls on your machine tools, be sure you 

Here is insulation that is highly resistant to flame or use Rome Synthinol* Machine Tool Wire. 

moisture, is unaffected by oils, acids or cutting solu- Rome Synthinol" is available in a variety of thermo- 
tions. Rome Synthinol* is available in a wide range plastic insulated wire and cable constructions. We will 
of permanently bright colors . . . for positive circuit welcome the opportunity to study your particular wir- 
identification. Surface printed with size, type, voltage ing problem. For more information write for Circular 101. 
* TRADEMARK RFGISTERED w“ BAR TO FINISHED i 
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Heinze Double Blower Units 
STURDY ... POWERFUL 


For undergrate forced draft units . . . large photographic 
dark rooms . . . humidifiers . . . air conditioning equip- 
ment . . . and many other uses. 


QUIET !!! ! LOW POWER CONSUMPTION 


NO RADIO INTERFERENCE! 


Operate on 
110v.-220v. 60 cycle A.C. 
3300 R. P.M. 


Free air delivery 
110 C. F.M. 


Heinze Electric Co 


685 Lawrence Street 


LOWELL, MASS 


See erences s sereseseeseseseseseeseoee eee serescevescevescesss sececee® 


SINGLE BLOWER UNIT 





F” those small insulators 


requiring high dielectric 
and mechanical strength — 


specify LAVITE, the rugged. 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. Ideal fon 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 


VPC 


and special electromechanical devices as well as the develop- 
ment of components, circuits, and designs for such equip- 
ment. He is a member of the American Physical Society, 
the American Mathematical Society, the AAAS and others, 


Everett Gilbert, formerly projects engineer, has been ad- 
vanced to vice-president for engineering of Radio Frequency 
Laboratories, Inc., Boonton, N. J. He is a member of IRE, 


Nelson E. Gage was appointed to executive staff, Chicago 
Molded Products Corp., Chicago, and will serve as manager 
of company’s eastern division. 


Dave Schaible has been appointed chief purchasing agent 
and director of production planning, Littlefuse Inc., Chicago, 


Appointments to professorship in College of Engineering 
and Science, of Carnegie Institute of Technology, Pitts- 
burgh, include Dr. Everard M. Williams, and to associate 
professor, George R. Patterson. Both appointments are in the 
electrical engineering department. 


Ralph J. Cordiner, vice president and assistant to president, 
General Electric Co., Schenectady, N.Y. was elected execu- 
tive vice president and a director. 

Concurrent announcement was the appointment of W. G, 
Arnold as works manager of the General Electric Co.’s works 
at Fitchburg, Mass. 


Appointment of George C. Davis as refrigeration research 
engineer of Coolerator Co., Duluth, Minn., was announced. 
Mr. Davis was formerly chief engineer for Lynch Manufac- 
turing Corp., Defiance, Ohio. Charles A. McBride was ap- 
pointed chief draftsman. 


COMPANY BRIEFS 


Cutler-Hammer Inc., Milwaukee, Wis., has announced the 
following appointments: K. M. Nelson becomes air condi- 
tioning and machine tool industry specialist, J. C. Atkins 
becomes heating industry specialist, and M. R. Brice be- 
comes textile industry specialist. All have been with the 
company for a number of years. 


Ward Leonard Electric Co., Mount Vernon, N. Y., has 
moved its general offices from previous location at 31 South 
Street to 115 South MacQuesten Parkway. 


Bakelite Corp., unit of Union Carbide. and Carbon Corp., 
New York City, has announced plans for the erection of a 
nhenol-producing plant in Ohio River Valley area south of 
Marietta, Ohio. Plant is expected to be in operation by 
late 1950. 


The Okonite Co., Passaic, N. J., to open new office at 
1505 Tower Petroleum Building, Dallas, Texas. Otis W. 
Herring, formerly of the Birmingham office, to be manager. 


Conrac, Inc., of New York and Hollywood, has purchased 
the Peyton Television Co., Glendora, Calif. as part of its ex- 
pansion program. 


Ferro Enamel Corp., Cleveland, has announced the forma- 
tion of a central research division to coordinate all corporate 
research activities. Division will be housed in a new labora- 
tory recently completed. 


The tungsten and chemical division of Sylvania Electric 
Products Inc., Towanda, Pa., has begun construction of new 
plant to increase manufacturing and warehouse facilities to 
meet increased demand for tungsten and chemical products. 


Redmond Co., Inc., Owosso, Michigan, has appointed five 
new vice presidents and a treasurer as part of their expand- 
ing program. James Tweedy, in charge of induction motor 
sales; Paul B. Best, Jr., in charge of series motor sales; 
James G. Kennedy, in charge of production in Owosso; 
Paul Maurer, formerly director of engineering, in charge 
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IRVINGTON lowers costs 


standard product the combination of higher dielec- _ 
tric strength, greater flexibility and high mechani- - 
cal strength desired in many specific applications. 

In making Varnished Fiberglas Style OW, 
Irvington employs base cloth woven by a new 
principle that permits the woven fiberglas to carry 
more insulating varnish. Not only test results, but 
actual applications have proved its advantages in 
such services as core wrappings, field coils and 
punchings. It is available in black or yellow, in 
thicknesses of .007°’, .010”, .012”; in rolls 25 and 
50 yards long; approximately 36” wide; tape in 
widths from 12” up. Write today for test reports, 
further details, and samples. 


*T.M. Reg. U.S. Pat. Off. by Owens-Corning Fiberglas Corp. 


IRVING ' fe} TAT AY ee ee EEL ELE AD 4 


Irvington 11, New Jersey 


ributors in Atlanta; Baltimore; Berkeley; Bluefield, W Vo Boston; Char 


Minneapolis New Hartford ed New Orleans Philode!phio Pittsburgh ela! 
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of engineering; Wilfred R. Fox, vice president of company 
and also manager of advertising and marketing research 
for Holtzer-Cabot, Inc., Boston, an affiliated company; and 
W. Walter Young is comptroller-treasurer. 








“oom ugg did 3 | 
yoxent snouts Of i a rg e 
" Metals and Controls Corp. comprising the Spencer Thermo- 
‘ * | stat Division and the General Plate Division, Attleboro, Mass., 
A uto m 0 b i i e Ma n uta ct U re rs | elected the following officers: Rathbun Willard to cheirail 


of the board and general manager, Victor D. Davignon to 


‘ W v7 | president, and Victor G. Vaughan to executive vice presi- 


General Electric Co., Syracuse, N. Y., to expand its 

electronics production to include manufacture of 8% in. 

FOR CLUTCH RELEASE SHAFT BEARINGS? metal cone television picture tubes. Production is sched- 
uled to start in August. 




















*NAMES ON 
_—— Columbia Wire & Supply Co., formerly located at 5734 EI- 
ston Ave., Chicago, has moved to new quarters located at 


2850 Irving Park Road, Chicago. 





Roto-Beam Air Circulators, Chicago, in line with its ex- 
pansion program acquired new assembly plant at 1140 N. 
Western Ave., Chicago. 


Resistors Inc., Chicago, has moved to new and larger quar- 
ters at 5226 West 26th Street, Chicago. 


Baker Industrial Truck Division of The Baker-Raulang Co., 
Cleveland, has moved its general offices to 1250 West 80th 
Street. Division’s manufacturing operations, presently lo- 
cated at the West 25th Street plant, to move to new loca- 
tion shortly. 


















U. S. Electric Motors, Inc., Los Angeles, Calif., is now 


; w a” 
: 
They found “COMPO 
completing two new buildings with a combined area of 


1. Saved the cost of two grease fittings, the time for drilling and 38,000 sq. ft. 
tapping, and eliminated the need for frequent lubrication. 


2. Simplified design problems, speeded assembly and resulted ee EW ig eee Corp., Toledo, Ohio, chenane to 
in trouble-free operation and minimum maintenance. divisional basis. Among changes to be made, the electrical 
f - . . section headed by R. J. Black and the plastics section 
Made from pure metal powders, “COMPO” Bearings are die- headed by Ralph Perkins are to be transferred to the textile 
formed to shape, alloyed at high temperatures, finished to exact products division. J. H. Thomas, vice president, was ap- 
dimensions, and vacuum-impregnated with lubricant. They can be pointed general manager of this division. W. P. Zimmer- 
depended upon for countless hours of trouble-free operating serv- man, executive vice president was named general manager 
ice. Self-lubricating qualities make them ideal for use in inacces- | °f 8¢neral products division. 
sible spots. The lubricant is sealed in, free from dirt, and an even American Nickeloid Co. of Peru, III, has appointed 
lubricating film is always present. E 7 George A. Spencer to head its sales office at 1323 Venice 
“COMPO,” and other Bound Brook Bearings, are showing Blvd., Los Angeles 6, Calif. 
savings like these not only in other automotive applications, but 
wherever moving parts must run true, smooth and free from Firm name of Victor X-Ray Corporation of Canada, Ltd., 
friction. Thousands of sizes can be made from existing dies; has been changed to General Electric X-Ray Corp., Ltd. 
hundreds of sizes in stock for prompt shipment. 
Whatever may be your bearing requirements, consult a Bound 
Brook engineer. Mail the coupon below today. We’ve saved time ASSOCIATIONS AND SOCIETIES 
and costs for others. We can do the same for you. 























Many types of structural parts can be made of Judge to Head RWI 
“COMPO.” On large volume requirements, their use 
effects great savings by eliminating machining nor- 
malby needed to hold requtred tolerances. 


Establishment of the Resistance Welding Institute, an 
educational organization for the dissemination of informa- 
tion on technical advances in resistance welding, was an- 
nounced. Institute, which is sponsored by a number of 


Scere eeeeeiitnaeetenemen einai ata namie erin tedlnieniinieniamainsieieiaaiiaiacmmenameeeee 
BOUND BROOK OIL-LESS BEARING COMPANY companies, will make available to industry up-to-date ad- 
sero nei ene niececiecneeranteeeaeeeeeeeeemeeneseetreneemneeeeeetemntenniemeiee ame 


vances on spot, seam, flash and projection welding. Lee 


BEARINGS - BUSHINGS WASHERS - PARTS H. Judge, formerly public relations executive, was ap- 


BOUND BROOK, N. J ESTABLISHED 1883 pointed director of the institute with headquarters at 519 
iat C.T.S. Building, Cleveland. 












Bound Brook Oil-Less Bearing Co. EM-6-49 | RWMA Sponsors Contest 
Bound Brook, N. J. F : ‘ ail i 
0 I would like to talk to one of your engineers about The Resistance Welder Manufacturers Association 1s 






sponsoring a nation-wide contest (including United States 
1+ possessions and Canada) for papers on the application of, or 
| O Please send me a copy of your “COMPO” Bearing Stock List. research in resistance welding. Contest closes July 31, 
a 1949, Total amount of the awards is $2,250 for a total of 
if six prizes. One prize of $750 for best paper emanating 
4 Cnr from an industrial source, consulting engineer, private or 
Street government laboratory on designing or redesigning a prod- 
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1’s Kodapak Sheet 


...used by leading 
electrical manufacturers 


Two types of Kodapak Sheet are available . . . Koda- 
pak I Sheet, cellulose acetate . . . and Kodapak II Sheet, 
cellulose acetate butyrate. Under normal conditions, 
both have nearly the same dielectric strength, dielectric 
constant, and power factor. For certain electrical 
applications, however, Kodapak II Sheet is especially 
recommended. 


For primary wire insulation. Here Kodapak II Sheet 
fills the bill in every respect. It has high dielectric 
strength—which it retains over a wide range of temper- 
atures. It combines strength and toughness with the 
ability to stretch more than 60% before rupturing; thus 
may be flexed or bent around small radii without harm- 
ing the insulation. And high moisture-resistance mini- 
mizes the production of corrosive acids which tend to 
affect copper under certain conditions. 





In slot cell construction. And here as well, Kodapak II 
Sheet is particularly valuable. Various combinations 
are possible which offer savings both in space and cost. 
For example, laminated to both sides of (or between) 
sheets of special insulation paper, Kodapak Sheet re- 
quires less thickness than would be necessary with paper 
alone, assures more compact, easily handled inserts. 


Kodapak Sheet 


... for efficient insulation 


“KODAPAK'" Ist & TRADE-MARK 























In condenser construction. Here, too, Kodapak II 
Sheet enjoys wide acceptance. Its high dielectric con- 
stant permits units of small dimensions without the use 
of impregnants. And a relatively low degree of mois- 
ture-absorption makes possible the exposure of the 
finished product to high humidities for extended periods 
without failure. 


For further information, 
write for the illustrated 8-page booklet, 
“Kodapak Sheet for Electrical Uses.” 


Cellulose Products Division, Eastman Kodak Com- 
pany, Rochester 4, N.Y. Sales offices in New York, 
Chicago. District sales representatives in Cleveland, 
Philadelphia, Providence. Pacific Coast distributor: 
Wilson & Geo. Meyer & Co., San Francisco, Los 
Angeles, Portland, Seattle. Canadian distributor: 
Paper Sales, Limited, Toronto, Montreal. 











Write for your copy of @ 


BULLETIN 200 on automotive electrical control devices for... 
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Pastenger Cors Trucks and Busses Battery Chargers 
en ee me ee ame em em mee See ee ee ee ee ee ae 


Distribution limited 
to equipment manu- 
facturers and design 
engineers. Request 
your FREE copy on 
company letterhead. 
Address Dept. [-6 





Industrial Electric Trucks | Gas Engine Auxiliaries 


R-B-M DIVISION, Essex Wire Corporation 


Logansport, Indiana 


MAKE YOUR PRODUCT FULLY NON-CORROSIVE! 
STAINLESS STEEL SCREWS 


Machine, Self-tapping, Set, Socket, Wood Screws. Also Nuts, Bolts, 
Pins, Washers, Rivets—all types and sizes— delivered immediately 
from America’s largest stock. 


IMMEDIATE 
DELIVERY 


MANUFACTURERS SINCE 1929 


@ ase’. 












uct for, application of, or research in resistance welding. 
A prize of $500 for the second best paper in same category, 
and $250 for the third best paper. Remaining $750 for best 
papers from University sources dealing with original con- 
tributions for advancing the use or art of resistance weld- 
ing. A $300 first and $200 second prize for papers by an 
instructor, graduate student or research fellow; and $250 
for best paper by an undergraduate student. American 
Welding Society to appoint five judges who will select 
papers and make awards accordingly. Papers submitted in 
contest are the joint property of RWMA and AWS 


CALENDAR OF MEETINGS 


June 4-11—First International Inventors Exposition, 
American Inventors Association, Grand Central Palace, 
New York. 


June 5-9—36th Spring Meeting, American Society of 
Refrigerating Engineers, Cruise, S.S.  Richelieu— 
Montreal to Bagotville and return on St. Lawrence 
and Saguenay Rivers. 


June 7-9—Spring Meeting, American Gear Manufac- 
turers Association, The Homestead, Hot Springs, Va. 


June 20-24—Five-day seminar on organization and 
technique of standardization work, American Standards 
Association, Engineering Societies Building, N.Y.C. 


June 20-24—Summer General Meeting, American 
Institute of Electrical Engineers, New Ocean House, 
Swampscott, Mass. 


June 27-July 1—52nd Annual Meeting, American So- 
ciety for Testing Materials, Hotel Chalfonte-Haddon 
Hall, Atlantic City, N. J. 


Aug. 23-26—Pacific General Meeting, American In- 
stitute of Electrical Engineers, Fairmont Hotel, San 
Francisco. 


Sept. 12-16—National Conference and Exhibit, In- 
strument Society of America, Municipal Auditorium, 
St. Louis, Mo. 


Sept. 19-23—National Technical Conference, Illu- 
minating Engineering Society, French Lick Springs 
Hotel, French Lick, Indiana. 


Sept. 19-23—116th National Meeting, American 
Chemical Society, Atlantic City, N. J. 





Supplements to ASTM Standards 

New publications of the American Society for Testing Ma- 
terials “1948 Supplement to Book of ASTM Standards” con- 
tain revised standards and the new and revised tentatives on 
ferrous metals, non-ferrous metals, and non-metallic materials 
that have been accepted since the appearance of the 1947 
supplement or the 1946 Book of Standards. The 1948 supple- 
ment issued in five parts corresponding to the divisions of the 
1946 Book of Standards, are as follows: Part I-A 
Metals, Part I-B—Non-Ferrous } Nonmetallic 
Materials—Constructional, and Part III-B—Nonmetallic Ma- 
terials—includes electrical insulating materials, plastics, rubber, 
paper, shipping containers, adhesives, and thermometers. Part 
II1I-A—Nonmetallic Materials—includes other materials not 
covered in III-B. Yellow stickers accompanying supplements 
are for attaching to appropriate pages of earlier edition, thus 
indicating any standards that have been superseded by standards 
in supplement, or that are completely withdrawn. 








ECPD Publishes Annual Report 


The 16th Annual Report of the Engineers’ Council for 
Professional Development features several reports which in- 
dicate the progress made last year by its various commit- 
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ELECTRO DYNAMIC MOTORS 






E.D. Drip Proof In- 
dustrial Motor. For 
use under ordinary industrial 
conditions not requiring pro- 
tection from splashing liquids or from atmosphere laden with dirt 
or metal chips. 





There’s an E.D. ENCLOSURE for Every Installation 


SPLASH PROOF 
For installation 
where the motor is 
subjected to splash- 
ing liquid or hosing 
down for cleaning. 


TOTALLY ENCLOSED 
(Fan Cooled) 

For use in dirt-laden 
atmospheres, espe- 
cially where the in- 
stallation requires a 
motor of compact 
dimensions. 


TOTALLY ENCLOSED 
(Non-Ventilated) 
For use in exception- 
ally dirty atmos- 
pheres, particularly 
when metallic dust is 

present. 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 


JUNE 1949 





Industry is learning what marine engineers have known since 1880 


Unique Manufacturing Methods 
Now Assure You Longer Service, 


Greater Operating Dependability 


It’s true! E.D. industrial motors give you the same extra 
length of service, the same staunch dependability that 
have caused Electro Dynamic’s famous marine units to 
be specified for over 50% of America’s new ships! 


Men who know E.D. motors will tell you that it’s at 
the windings—“the heart of the motor”’—that these fine 
power plants achieve their great reliability and long life. 
The craftsmen who produce E.D. windings have long 
been schooled in the most exacting job a motor maker 
has to face—that of meeting and surpassing the rigid 
standards set by naval architects and engineers. The extra 
care and superior insulation materials required in motors 
for gruelling marine use are plus qualities inherited by 
the entire E.D. industrial line. ’ 


You'll realize what sturdiness and durability in a 
motor can mean when you see the cast E.D. frames, 
ribbed for extra strength, cast with feet as integral parts 
for greater rigidity, accurately machined to close toler- 
ances for proper alignment. 


You'll be amazed that any motors can be so pains- 
takingly made of such high-quality materials, yet be 
competitively priced! 


Write today for information and literature on Electro 
Dynamic industrial motors. There’s no obligation. 


ELECTRO 
DYNAMIC 
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Whatever your requirements 
may be in the way of special 
shapes for insulating porce- 
lains, check first with Illinois. 


Insulating 
Porcelains 


4° YQUR 


Send us your drawing or 
model with specifications 
covering conditions to be 
met, and the qudntity in- 
volved. Our laboratory and 
manufacturing facilities 
have always been devoted 
in a large measure to the 
production of high quality 
porcelains for specific uses. 


Ilustrated above are capacitor 
porcelains. Slight contour varia- 
tions to meet your requirements 
need not affect the cost. 


Manufacturers also of special shapes 
by the cast porcelain method. 


PTA SL 
——: ELECTRIC PORCELAIN CO. 


LLINOIS 


en 


tees. Noteworthy is the full page devoted to the Canons of 
Ethics for Engineers which have been accepted by the 
eight engineering societies that form ECPD. Also, three 
new colleges were accredited by ECPD during the Past 
year: Fenn College, Cleveland, has bee: approved for 
mechanical, electrical, metallurgical, and structural engineer- 
ing; Howard University, Washington, D. C., approved for 
civil, electrical, and chemical engineering; and Louisiana 
Polytechnic Institute, Ruston, La., for civil, electrical, and 
mechanical engineering. [Electrical engineering courses 
have been approved at North Dakota Agricultural College. 


SMPE to Include TV Engineers 


At the 65th semi-annual meeting, the board of governors of 
the Society of Motion Picture Engineers voted favorably on a 
recommendation to open its membership to television engineers 
and to change its name accordingly. Recommendation will be 
submitted to members following the fall meeting which is to be 
held at the Hollywood-Roosevelt Hotel, Oct. 10-14. The sug- 
gested name is the Society of Motion Picture and Television 
Engineers. 


BOOK REVIEWS 


Radio Engineering (Vol. 1)—E. K. Sandeman, Published 
by John Wiley & Sons, Inc., New York 16, 751 pp. $6.50. 
This hook, written in clear and concise language, fully covers 
the fundamental concepts of radio receivers and transmitters. 
The mathematics required is a working knowledge of ele- 
mentary algebra and logarithms. Book was originally written 
as an introductory book on radio engineering for the beginner, 
was subsequently extended to constitute a book of reference for 
engineers with some experience. The technical data, designs and 
formulas are oriented towards the practical end; numerous 
problems are worked out for aid to the reader. Book includes 
methods of lining up class C amplifiers and modulated ampli- 
fiers; adjusting of different types of capacity neutralizing cir- 
cuits; elimination of parasitic oscillations; for lining up short, 
medium, and long wave aerial circuits; and others. Develop- 
ment of vector and matrix algebra from consideration of phys- 
ical effects concerned is noteworthy. Numerous reference 
charts and typical circuits are included. 

Book is divided into sixteen chapters. The first chapter is 
a general description of how broadcasting is done. Chapters 
2 to 8 cover the basic fundamentals; including electrical ef- 
fects, units, sine wave, vectors, steady state voltage and direct 
current, alternating voltages and current, selective circuits, 
power in a-c circuits, and harmonic analysis and distortion. 
The remainder covers thermionic valves, amplifiers, oscillators, 
drive equipment, modulators and modulation, transmitter types, 
operation and maintenance of transmitters, feeders, aerial- 
coupling circuits and aerials. 


Single-Phase Motor Starting Current Rules— NEMA 
Publication No. 116, 6 pp. (8% x 11% in.), $0.25. 

Bulletin is a report of Association of Edison Illuminating 
Companies, Edison Electric Institute, and NEMA Joint Com- 
mittee on Motor Starting Currents. Object of report is to 
specify limits for motor sta:ting currents to prevent excessive 
voltage dips which cause objectionable lighting flicker. Three 
recommended rules state the allowable locked-rotor amperes 
at rated voltage, without designating power factor. Report 
also contains a discussion of the single-phase motor starting 
problem and outlines typical applications of the rules. 


Manometer Tables—RP2.1—By Instrument Society of Amer- 
ica, Pittsburgh 12, Pa., 32 pp. (8% x 11 in.). $2.00 to non- 
members. 

This booklet contains tentative recommended practices by 
the society. It presents abbreviations and fundamental con- 
version factors commonly used in manometry, recommended 
definitions of pressure in terms of column of mercury and 
water, for a large number of temperatures. These data have 
the object of facilitating and standardizing the use of manom- 
eters and U-tubes as direct pressure indicating instruments oF 
in the calibration of pressure recorders and controllers. 
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JOHNSON BRONZE 


DATA 


SLEEVE BEARING 


SLEEVE BEARING 







JOHNSON BRONZE 






DATA 


Selecting the Alloy 


The many and various appli- 
cations for sleeve-type bearings 
make necessary the availability of a 
variety of bearing metals possessing 
many distinctly different properties. 
Each particular bearing metal must 
be best suited for those conditions 
of service wherein its outstanding 
characteristics will be of greatest 
advantage. Accordingly, in the 
selection of a bearing material it is 
necessary that the service condi- 
tions and the destructive forces on 
the bearing be analyzed first and 
the bearing material be then se- 
lected for each specific application. 


The first step is to accumulate accu- 
rate operating data such as speeds 
and loads . . . whether constant or 
intermittent . . . method of lubri- 
cation; the presence of acid, harmful 
chemicals, gases, grit or dust; the 
type of shaft to be used. 


Specify 

JOHNSON 

cla ye 
PURPOSE 
L 1 Saat 


Pt, 
te 
= 


7 
| a2 
‘ih 





Catalogue 


Over eighty pages fully illustrated. Lists 
and describes the most complete stock 
bearing service in the market. Write for 
your free copy. 





JUNE 1949 





All sleeve bearings operate in direct 
contact with the shaft until the cre- 
ation of the necessary film of lubri- 
cant. Consequently, the following 
physical properties govern the suit- 
ability of a bearing metal: (1) Plas- 
ticity; (2) Ability to Resist Wear; 
(3) Coefficient of Friction; (4) Com- 


pressive Strength; (5) Resistance to 
Pounding; (6) Toughness. 

While there are over one hundred 
bronze bearing alloys from which 
to make your selection, we have 
found through experience that the 
following will meet practically every 
application. 


Average Chemical Composition 


Tin 


—" 


— pets pet 


1.0 
5.0 
0.0 
7.0 
0.0 
0.0 
2.0 
5.0 
5.0 
7.0 


Stock Size Bearings 


For ordinary service applica- 
tions and for quick, easy replace- 
ment Johnson Bronze maintains a 
stock bearing service that comprises 
over 850 individual sizes. This in- 
cludes inside diameters from 4” to 
414"; outside diameters run from 
34"’ to 414”; lengths are available 
from 34"’to 8”. All of these sizes can 
be quickly altered and any type oil 
groove, slot or hole can be econom- 
ically added. Complete stocks are 
carried in all important industrial 
centers. 









Lead Zinc Nickel 


Engineering Service 


Johnson Bronze offers manufacturers 
of all types of equipment a complete en- 
gineering and metallurgical service. We 
can help you determine the exact type of 
bearing that will give you the greatest 
amount of service for the longest period of 
time. We can show you how to design your 
bearings so that they can be produced in 
the most economical manner. As we manu- 
facture all types of Sleeve Bearings, we 
base all of our recommendations on facts 
free from prejudice. Why not take full 
advantage of this free service? 


This beoring data sheet is but one of a series. 
You can get the complete set by writing to— 





SLEEVE BEARING HEADQUARTERS 
570S. MILL ST. + NEW CASTLE, PENNA. 
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Get Your Copy of this 


New Technical Manual 
“SOLDER and Soldering Technique” 


A complete analysis of the proper- 
ties of soft solder alloys and sol- 
dering fluxes. Contains a wealth 
of detailed, factual knowledge that 
is applicable to your manufactur- 
‘ing process. 


KESTER SOLDER COMPANY 
4201 Wrightwood Avenue, Chicago 39, Ill. 


Factories also at 
Newark, New Jersey ¢ Brantford, Canada 


New... a cost-saving 


XCHANGE PLAN 


for TRI CLAD Integral-hp Motors 


General Electric is 
happy to announce that 
the motor exchange plan 
which proved so success- 
ful with fractional-hp 
motors has been ex- 
tended to cover most 
popular types of Tri- 
Clad dripproof motors— 
one to five hp. How t’ 

plan works to reduce 
machine down time and 
motor replacement costs 
is told in Bulletin GEA- 
5189 (for motor users) 
and Bulletin GEA-5180 
(for machinery manufac- 
turers). SEND FOR 
YOUR FREE COPY to 
Apparatus Department, 
General Electric Co., 


Schenectady 5, N. Y. 
756-2) 


aaa Veen aeae i 


Selected Case Histories in 
Plastics Applications 


(Continued from page 87) 


weakness of polystyrene must be considered: a strong 
electrostatic attraction for dirt and dust. Polystyrene 
products will often collect a film of dirt very quickly in 
a show window or on the counter and for this reason 
for certain applications other plastics materials would 
be a better even though a more costly choice. 

A good example is the Pennwood Numechron case 
(Fig. 8) molded of phenolic compound in black, wal- 
nut or mahogany or of urea in the pastel colors. These 
materials do not soil easily and offer all the other desired 
characteristics. It will be noted that the stylist took full 
advantage of the parting line in designing this case, 
This design is made possible and practical by the use 
of an angle molding press which has a horizontal and a 
vertical molding ram. ’ 

Extra strength is often essential in electrical products. 
A variety of fillers is used in combination with the 
resins to gain improved strength characteristics. These 
improved impact materials make use of cloth, canvas 
or cord fillers that interlock during molding with a great 
gain in toughness. Of unusual interest to designers is a 
new high-temperature and high-impact phenolic ma- 
terial. This compound makes use of a chopped asbestos 
fabric filler and produces parts found to be ten times 
as strong as the conventional asbestos-filled plastics. 

Heavy-duty switchgear housings for shipboard use 
(Fig. 9) which must necessarily withstand the severe 
impact shocks resulting from battle conditions make 
effective use of this high-impact, asbestos-fabric mold- 
ing compound. Comparative values are given as follows: 

Impact, psi Heat resist- 

Material per in. notch ance, deg. F 
General-purpose phenolic 0.34 250 
Regular asbestos 0.30 425 
Asbestos fabric 3.40 400 
Canvas, macerated 3.00 250 


In many instances the molder has to compound a 
special material to gain the required balance of prop- 
erties. The Westinghouse X-ray housing (Fig. 10) is 
typical application. This housing must be opaque to 
X-rays, yet must also have high dielectric strength— 
almost a paradox. A bakelite phenolic resin compound- 
ed with a lead salt gives the required X-ray opacity 
with little loss in dielectric strength. This is actually a 
molding material specially formulated for producing 
X-ray shields or other parts where opacity to X-rays is 
desirable. A 4, in. thickness is said to compare fa- 
vorably with 1.0 mm of lead in shielding effect. Elec- 
trical properties of molded parts are as follows: 


Dielectric strength, 60 cps (step by step) 250-300 vpm 

Power factor, 10° cps 0.028-0.031 

Loss factor, 10° cps 0.5-0.8 

Loss factor, 10° cps ... 0.18-0.21 

Volume resistivity 2-7 x 10° megohm-cm 


In styling this X-ray housing, the bulky appearance 
was subdued by the use of two surface textures. A grit- 
blasted mold area provides a pleasing contrast to the 
highly polished surrounding panels. This technique is 
often used to make lettering stand out, and it will be 
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50" birthday of the 


company whose products you know 
by the trade-mark: T]MIKEN 


SINCE 1899 THE TIMKEN ROLLER 
BEARING COMPANY HAS BEEN 
HELPING AMERICAN INDUSTRY 
GET THE MOST FOR ITS MONEY 


JUNE 1949 


OBODY likes to buy a “pig in a 

poke’”’. In America you don’t have 

to. You’re protected by trade-marks like 
“TIMKEN”. 


Registered as a trade-mark in the 
United States Patent Office, “TIMKEN” 
identifies products made by The Timken 
Roller Bearing Company: Timken ta- 
pered roller bearings, Timken alloy 
steels and seamless tubing and Timken 


removable rock bits. 


Experience over the years has shown 
Timken products to be the finest in their 
respective fields. And many thousands of 
men and women are working hard to 
keep them that way. No wonder it has be- 
come a habit throughout industry to look 
for the trade-mark “TIMKEN”. The 
Timken Roller Bearing Company, Canton 
6, Ohio. Cable address: ““TIMROSCO”. 
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verly-Hautz All Steel adjustable 
motor slide bases are manufactured to fir NEMA 


standard motor frame sizes 203 to 505. Other 


sizes can be made to specification. 


Each Overly-Hautz motor base is shipped 
ready for installation including cadmium plated 


bolts for mounting motor. 


noted that still another texture effect is used for the 
nameplate background of this housing. 

An occasion does arise when it becomes desirable to 
combine insulation with electrical shielding. The housing 
for the electronic components of a sound-projector base 
(Fig. 11) is mounted in a molded plastics housing de- 
signed to simplify assembly and offer external electrical} 
insulation. Shielding was accomplished by spraying the 
inner surface with metal by means of a metallizing gun, 
Electroplating has also been used in applications of this 
character. The metal spray is a very low cost procedure, 

Multiple contact switches frequently make use of con- 
tact fingers or strips molded in place. It is possible to 
mold almost any type of contact strip in this manner 
but the cost may be prohibitive in certain designs. For 
example the contact strips shown in Fig. 12 must be 
individually loaded in the mold and positioned in narrow 
slots. This is expensive and better practice might have 
been to mold the insulation in two halves and assemble 
the bars in place after molding as is done in making the 
switch shown in Fig. 13. 

In the multiple selector switch (Fig. 14) the design 
makes use of multiple contacts which are left tied to- 
gether so that a unit group of contacts may be loaded 
in the mold with a single operation and indexed by the 
locating holes. After molding, a punching operation will 
separate the individual contacts. This is good molding 
practice and multiple contact devices should be designed 


to take advantage of this insert design procedure. 
O00 


Basie Circuits for 
Applying Metallic Rectifiers 


(Continued from page 105) 


Series and parallel operation of rectifiers is practical, 
either in separate stacks or in the same stack. In parallel 
circuits good engineering dictates that suitable precau- 
tions be taken to insure substantially equal division of, 
current between the parallel cells. In separate units 
operated from separate transformer windings, the trans- 
former secondary voltages should be as nearly identical 
as possible. Other than this general requirement of 
reasonably uniform current distribution, parallel opera- 
tion of cells or stacks involves no special considerations. 

Series operation of separate rectifier stacks requires 
more careful consideration. Within any one rectifier 
element, cells may, and almost always are, operated in 
series. Half-wave single-phase rectifiers may be op 
erated in series from a single transformer winding with 
out difficulty. But series operation of two or more single- 
or three-phase full-wave rectifiers from a single trans- 
former secondary is not possible. This is readily appat- 
ent from a consideration of the conduction paths in Fig. 
15, where two single-phase full-wave bridge rectifiers 
are shown connected in series and operated from a single 
transformer secondary. In particular, when point J om 
the secondary is positive with respect to point 2, com 
duction takes place through element a, jumper, 
element g, creating in effect a short circuit across the 
transformer secondary. 

Operation of two or more rectifiers in series from 
separate transformer windings is possible and entirely 
practical as is illustrated in Fig. 16. Conduction paths, 
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TO MEET DEMAND 


ROEBLING ROEVAR MAGNET WIRE 


NOW IT’S IN FULL SWING...the most modern, 
precision-equipped magnet wire plant in the world. 
And it’s fair to say that customers built this new plant. 
It had to be built to meet the increased demand for 
Roebling Magnet Wire. 


Roebling Roevar Magnet Wire is your best choice 
for high-speed winding... its insulation is 10 to 40 
times tougher than conventional enamel. Roebling 
Roevar also has a better space factor and costs less. But 
whatever your special requirements, Roebling can meet 
them with cotton, Roeglas, paper and other insulations 
of topmost quality. 


Write for full data and samples. John A. Roebling’s 
Sons Company, Trenton 2, New Jersey. 


AT LEFT: Some of the large ovens specially designed for the 
production of Roebling Roevar and Roebling enamel magnet 
wires. Composed of a pre-annealer, enamelling oven, and in- 


controlled to insure highest, uniform quality. RIGHT: A group 
of seven small enamelling ovens located in a special department 


for producing Roebling Roevar and Roebling Enamel Magnet 
dividual take-up equipment, they are electrically equipped and Wire in the finer sizes. 


FOR OTHER ROEBLING ELECTRICAL WIRE AND CABLE 
WRITE NEAREST ROEBLING OFFICE FOR NAME OF YOUR DISTRIBUTOR 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cleveland, 701 


St. Clair Ave., N. E. * Denver, 1635 17th St. * Houston, 6216 Navigation Blvd. * Los Angeles, 216 e 
S. Alameda St. * New York, 19 Rector St. * Philadelphia, 12 S. 12th St. ® Pittsburgh, 855 W. North 


Ave. * Portland, Ore., 1032 N. W. 14th Ave. * San Francisco, 1740 17th St. ® Seattle, 900 First Ave. So. 
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Are you willing 


to gamble a 


on lower unit costs 
for your product? 


@ JUST an ordinary 3c stamp 
may open the way to substan- 
tial savings for you—if you use 
it to send us an outline of your 
spring requirements. As they 
often have in the past, our 
skilled springmakers and prac- 
tical, experienced engineers 
may be able to show you how 
you can reduce your spring 
costs and perhaps even make it 
possible to simplify assembiy 
of your product. Accurate’s un- 
excelled facilities and spring- 
making “know-how” are your 
best bet for the right spring for 
your job at the lowest overall 
cost. And we're prepared to 
show you the “proof of the 
pudding.” 


The sooner you “risk” that 3c 
stamp the sooner you'll be in 
line for the “pay-off.” Why not 
do it TODAY? 


A dependable source of supply! 


ACCURATE SPRING MFG. CO. 
3817 W. Lake St. * Chicago 24, Ill. 


Springs, Wire Forms, Hlampings 


starting at point 7 for each half cycle, are given in 
Table Il. Precisely the same situation exists in three- 
phase circuits. 


Four Basic Considerations 


In considering a rectifier application or in requesting 
a rectifier recommendation, there are four important 
factors: Nature of the load, effect of ripple voltage, 
whether power supply is single- or three-phase, and 
most convenient stack design. 

1. Nature of Load is of first importance and as a 
rule may be identified quite readily. For example, filter 
circuits present an inductive load, if of the choke input 
type, and a capacitive load if of the condenser input 
type. In general, any load shunted by a condenser large 
enough to modify wave form appreciably constitutes 
a capacitive load. Also, because of the more or less con- 
stant voltage of a battery, it resembles a condenser of 
large capacity, and behaves in a rectifier circuit as a 
capacitive load. Examples of inductive loads are elec- 
tromagnets, solenoids, relay coils, saturable reactors, 
and d-c motors. If a load does not include a battery 
or appreciable inductance or capacitance it may be con- 
sidered a resistive load. Examples are electrolytic and 
electrochemical processes and incandescent lamps. 

With capacitive loads, output voltages for a given a-c 
input are higher than with resistive loads, but the maxi- 
mum permissible currents are somewhat lower. As a 
result fewer cells are rquired in each rectifier element 
for a given output voltage with capacitive than with 
resistive loads. The opposite is true for an inductive 
load, since the d-c output voltage for a given a-c input 
is lower than with a resistive load. On the other hand, 
for a given d-c current output, the a-c input current 
will be lower for an inductive load than for a resistive 
load. 

2. Half-Wave vs. Full-Wave. Because of lower ripple 
voltage and higher d-c efficiency, full-wave operation is 
almost universally used. The bridge rectifier is pre- 
ferred to the center tappe | recti‘ier for lower transformer 
cost. 

3. Single-Phase vs. Three-Phase. Most low power ap- 
plications involve single-phase operation, but where rela- 
tively large quantities of power are involved, rectifiers 
as well as other devices are operated from three phase 
circuits. Advantages of three-phase operation of recti- 
fiers are low ripple voltage, high actual as well as theo- 
retical d-c efficiency, and freedom from effects due to 
the nature of the load. Since the full-wave three- 
phase rectifier exhibits all of the advantages to a greater 
degree than the single-phase rectifier, and costs little or 
no more, it is almost universally used. 

4. Stack Design. Most single-phase and three-phase 
rectifiers are assembled in a single stack. Single-phase 
bridges and three-phase full-wave rectifier stacks require 
jumpers between terminals of like polarity. If the volt- 
ages are such that the number of cells required would 
result in a single stack of excessive length, multiple 
stacks are used, usually of the half-wave center tapped 
variety. ood 
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One Terminal Block 
ge ngs weiss of 


ani ae HitH es 


eg -at toll eo mon 
Daal 


Completely Insulate the 


Contacts of the When entrusted with molding electrical 


STRUTHERS-DUNN | "2% ‘rstee! evn we foo 


Freedom from Flash Freedom from Scrap 


REVERSING. r CONTACTOR Twelve precisely positioned threaded brass 


inserts flush themselves across the width of 
the Terminal Block. Sets of three double- 
prong contacts angle into the base of two 
Yoke Blocks. All are clear of flash, the threads 
are clean of scrap... perfection finishing 
obtains! For the care Consolidated exer- 
cises in delivering top quality custom mold- 
ing, we enjoy the confidence of America’s 
most prominent electrical manufacturers. 
May we so serve you? Facilities include 
mold construction—and finished processing! 
Inquiries invited! 


Your Blueprint 
in Plastic 


Photo, Courtesy of : 
Struthers-Dunn, Inc., 150 North 13th St., Philadelphia 7, Pa. — Marching forward 
with Plastics since’ 1874 


Branches: NEW YORK 90 8 way . LEM ELLYN (suburb Chicago, Hl.). 7149 Crescent Blvd ° DETROIT. $50 Ma bees Bldg ° CLEVELAND, 4614 Prospect Ave . BRIDGEPORT. 211 State f 
PRODUCT DEVELOPMENT - MOLD DESIGN + MOLD CONSTRUCTION + PLUNGER MOLDKIG * TRANSFER MOLOING + INJECTION MOLDING + COMPRESSION MOLDING 
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SYNCHRON MOTORS 


Never Need Oiling — 
Operate Efficiently 
In Any Position — 


Motor is equipped with oil storage reservoir and 
patented oil feed to bearings. Rotor shaft, reduction 
train, and output shaft, all have double bearings to 
reduce vibration and assure quiet, efficient opera- 
tion when mounted in any position. 


SYNCHRON MOTORS 
Are Thoroughly Tested 


More than three million of these miniature timing 
motors are now in use . . . many of them for many 
years. Each motor is tested carefully to rigid opera- 
tion standards before it leaves our factory. We make 
no compromise for quality! 


Get the Facts about 
SYNCHRON MOTORS 


Send for complete engineering data on SYNCHRON 
synchronous, self-starting motors and time machines. 
Fill in, tear out, and mail this coupon: 


HANSEN MFG. CO., INC. 
Princeton 3, Indiana 
Please send data checked below: 


[] Catalog on SYNCHRON MOTORS, Time Machines, 
and Clock Movements. 


[] We attach outline of a special timing problem. Let 
us have your suggestions without obligation. 


Name . 
Position 
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tors,” R. O. Whitesell, ELectRIcAL MANUFACTUR- 
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Modern Design of 


Electric Hoists 
(Continued from page 83) 


fast enough to keep the brake within reasonable tem- 
perature limits. To maintain satisfactory cooling a sui- 
ficent flow of lubricant is necessary to carry away the 
generated heat. A splash system is indicated in Fig, 5, 

It is not enough simply to transfer the heat from the 
brake mechanism to the oil. It is necessary to provide 
a system of cooling the heated oil. This may be accom- 
plished by a method of air cooling, shown in Fig, 6, 
by which the brake drum acts as a suction fan and 
forces air across the finned area of the gear housing. 
Heat dissipation is materially increased and the load 
brake becomes effective for much more severe duty 
cycles. 

It is highly important that the metal braking surfaces 
be hardened and ground. This treatment assures that 
a nearly constant coefficient of friction exists for the 
life of the brake. In the brake illustrated in Fig. 5, high 
speed gear 7, which forms one brake face, is forged 
from SAE 1020 steel carburized to 0.025 in. and hard- 
ened to Rockwell C 48-52. The corresponding face of 
ratchet 3 is carburized to a depth of 0.030 in. and toa 
hardness of R, 56-62. Rachet disk 4 is forged from 
SAE X 1314 steel and case hardened to R, 42-50. 

In this type of load brake the brake pressure is auto- 
matic and requires no adjustment. Brake pressure is 
about 260 psi. 

Operation of Weston screw brake (See Fig. 5). 
When the load is lowered, gear ] tends to back off the 
screw thread thus releasing pressure upon the brake 
disks and allowing the load to lower. As soon as the 
load begins to lower, gear 5 rotates in such a manner as 
to tighten ratchet disk 4 against the brake linings 2 
and against parts 3 and 7, the ratchet and high speed 
gears. Ratchet 3 is held stationary by a pawl. This ac- 
tion tightens the brake and holds the load unless the 
motor is energized constantly in the lowering direction. 
Thus there is a constantly repeated process of holding 
and releasing the load. 

Motor Brake. General practice is to use a motor 
brake which is actuated by an electric solenoid. The 
construction of such brake may be either contracting 
shoe or disk type. The shoe type is smaller and more 
efficient. The brake lining is of special composition 
with a high coefficient of friction. 

The main purpose of the motor brake is to bring the 
hoist to a quick stop, thus permitting spotting or inch- 
ing of the load. In addition, the brake must be capable 
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precision parts for precise temperatures... 


These electric thermostat parts tell an important story about one of America’s fore- 
most producers of custom molded plastics—The General Industries Company. 


Each is an intricate shape—attesting to molding skill and facilities . . . each contains 
close-tolerance metal inserts—evidence of the complete service provided by General 
Industries . . . and, equally important, all are used by leading manufacturers— proof 
of the reputation and reliability of General Industries products. 


Whatever the requirements for your molded plastic parts—functional or decorative, 
or a combination of both—dependable, coordinated engineering and production 
specialists are ready to work for you at General Industries. Send your blueprints 
today for a confidential, pre-molding Cost-check .. . the only obligation is ours— 


to save money for you. 


The GENERAL INDUSTRIES Co. 


DEPARTMENTW « ELYRIA, OHIO 
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di-acro PRECISION MACHINES 


Eliminate dies . . . speed production . . . in both your experi- 
mental and quantity run duplicating o tions. An un- 
usually wide variety of both simple and intricate parts can 
be, precision made by “Dre-Less DuP.icaTING” with the 
individual or co-operative een of D1-Acro Precision 
Machines (see examples at right). D1-Acro Machines are now 
offered in a total of six types and 21 different sizes, including 
two new units—a power driven Shear and a hydraulic Bender. 


SEND FOR 40 PAGE CATALOG 


ENGINEERS—DESIGNERS—PRODUC- 


TION MEN should all have this infor- 
mative catalog which contains tech- 
nical data covering D1-Acro Machines 
and our offer of “‘Die-Less Duplicating”’ 
Engi ing Service to aid in solving 
design and production problems... 
— WRITE FOR YOUR COPY TODAY. 


ee 


309 8th Avenue, LAKE CITY, MINN. 


wr our ANSWER 


IS NOT HERE » 











SEND FOR 
CATALOG 
46-1 


WE CAN PROVIDE IT 


HERE» 


Your problem may already be 
solved by one of Esco’s spec- 
ially designed units. If not, over 
35 years of experience and a 
highly trained staff will provide 
a@ new unit to meet your indi- 
vidual specifications. 


Specialists in high-frequency, high-speed motors and power supplies 





ELECTRIC MOTORS - GENERATING PLANTS - GENERATORS 
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of holding full load without help of the load brake. 

Bearings. For obtaining maximum mechanical eft- 
ciency, ball and roller bearings should be used wher- 
ever possible. Shielded bearings provide protection 
from damage due to grit and dust while the bearings 
are being handled. 

Oil seals should be used where shafts extend throuch 
the gear housings to prevent oil leakage. 

The cable drum bearings are the roller type because 
they are of a smaller outside diameter than a ball bear- 
ing of the same capacity. 

It should be emphasized that all bearings and _ bear- 
ing mountings are so designed that failure cannot 
occur because of negligence or oversight in lubrication. 
They are either of the permanently lubricated type, or 
else provision is made for automatic lubrication. 

For the bottom block and hook, Fig. 7, sealed ball 
bearings have proved to be the most satisfactory as they 
are made with life-time lubrication and are suitable for 
the thrust and radial loads present in all sheave mount- 
ings. Steel is usually used for the frame and_ hook. 
The sheave may be made of cast iron or hardened steel, 
depending upon capacity required. 

Motor Control. Types of control can vary from the 
simple type that merely starts, stops and reverses a 
motor to the type that enables a hoist automatically to 
run through a complicated sequence of operations from 
start to finish (see Figs. 8 and 9). In the majority of 
applications, push-button type control is used to ener- 
gize the coils of a motor-starting contactor. Such 
switches are reversible. Hoists of a capacity using 
10-hp a-c motors and 5-hp d-c motors require special 
controls to limit the starting current to a safe value. 

Selection of a Hoist. The purchaser of a hoist is 
confronted with several types, each possessing advan- 
tages and disadvantages for a particular use. The most 
used types of hoist are: 

—Portable roller chain—capacities up to 2 ton. 
—Portable wire rope—capacities up to 1 ton. 
3—Non-portable wire rope hoists—up to 12 ton. 

Where portability is essential as in automobile ga- 
rages, light factories and warehouses, the portable roller 
chain hoist is preferred as it can be carried from place 
to place by one man and can be plugged into a con- 
venient current outlet. This hoist should not be used 
where the roller chain must be bent in two planes. 
The portable wire rope hoist can be used under same 
conditions as the roller chain type, and has the advan- 
tage that the wire rope suspension is more flexible than 
the roller chain. It is not designed for continuous use. 

Where heavy loads and continuous usage is expected, 
the non-portable wire rope hoist is required (see Fig. 
1). Its design is such as to insure safe operation at as 
much as a 50 per cent overload. Foundries, factories, 
warehouses and storage yards are typical places where 
this type hoist is used. This hoist is also usable as a 
deck hoist in traveling bridge service or in stationary 
installations. 

In the final analysis, hoist design is really a coopera- 
tive affair in which a compromise is made dictated by 
customers’ desires as to what the hoist should do, the 
designer’s desires as to how mechanically perfect the 
hoist should be, and the manufacturer’s desires as to 
the price at which he thinks he must sell the hoist to 
make a reasonable profit. ood 
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te Increased demand and improved production have 
enabled us to reduce Heyco prices substantially. These 
lower prices will apply to all size Heycos from #2P for 
clock wire to #9 for 44” cables. 













@ Anchor your cordset to your electrically operated ma- 
chines, appliances and equipment to insure maximum 
product life. The Heyco Nylon insulating grommet 
gtips the wire to the chassis in a vise-like grip 
without causing injury to the wire. 


Look what HEYCO does! 


1. Absorbs cord pull, push & torque 
2. insulates wire from chassis 

3. Prevents wire from fraying 

4. Eliminates tying wire knots 

5. improves product appearance 





In Canada Approved by 
Canadian Standards 
Association No. 8919 


WRITE FOR 


HEYMAN 
MANUFACTURING COMPLETE 
COMPANY PRICE LIST 
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Let Porcelain Products’ ceramists and electrical 
engineers analyze your insulator problems in the 
development stage. They are experts in design 
a Hoang and cost reduction. Whether your 
problem calls for casting, turning, pressing hot 
or cold, Porcelain Products is equipped to do it 
better for you. Send your inquiries together with 
prints and specifications today. Your inquiries 
will receive prompt attention. 


le MeL Mde ltt 


PARKERSBURG, WEST VIRGINIA 


Adjustable Voltage Drives 


Featured at Machine Tool Forum 
(Continued from page 109) 


to both armature voltage and armature current. Such a 
circuit could produce good speed regulation, at least at 
one particular speed setting. Due to slight variations in 
the amount of rise necessary at different speeds, it is 
possible to get flat speed regulation at one point, slightly 
rising at another point, and falling at still another point. 

If more accurate speed regulation is necessary, some 
speed measuring device such as a tachometer generator, 
must be added to the motor and its output fed into the 
magnetic amplifier. Actually, this type of circuit would 
be the easiest to build and operate, since voltage from 
the speed measuring device serves as an additional con- 
trol reference. 

Although it is possible to build these different types 
of circuits, there are some factors requiring additional 
investigation. A major item is the time constant of the 
circuit. With a single-stage amplifier and a given ampli- 
fication, the time constant is high. This may not be seri- 
ous so far as the overall drive is concerned. If it is too 
high, some method must be employed to speed up the 
circuit by some forcing action or the use of reactors 
having lower time constants. 

New forms of magnetic materials will increase the 
field of application of magnetic amplifiers. These will 
effect reductions in size, weight and probably cost. New 
core material should also bring about lower time con- 
stants. 


Machine-Tool Control Transformers 


Factors governing the selection of machine-tool con- 
trol transformers for best operation of contactors and 
relays were discussed by C. E. Herr, specialty trans- 
former engineer of Westinghouse’s Sharon Works. 

The minimum voltage at which contactors or solenoids 
can be expected to operate is 85 per cent of rated voltage. 
This 15 per cent reduction in voltage cannot take place 
entirely within the transformer with safety since some 
tolerance must be considered for normal fluctuations in 
line voltage, for line drop, and for safety factor. Assum- 
ing that 90 per cent of rated secondary volts at full load 
is satisfactory for transformer regulation, 5 per cent is 
left for fluctuations of line voltage and other variables. 

Control transformers must be able to provide current 
for both momentary peaks and sustained load without 
exceeding heating or voltage limitations. Manufacturers 
can supply values of currents drawn by contactors and 
solenoids before and after closing. Instantaneous maxi- 
mum current drawn before closing varies from 3.5 to 15 
times the continuous current after the device has closed. 

When the maximum continuous load is determined, a 
tentative kva rating for the control transformer can be 
made. Regulation curves of actual control transformers 
should then be used in determining the size of trans- 
former best adapted for the job. Recommended regula- 
tion curves as established by NEMA Technical Com- 
mittee are shown in Figs. 3 and 4. Typical regulation 
curves of actual transformers are shown in Figs. 5 and 6. 

Proceeding along a 90 per cent voltage line (as as- 
sumed above) to the curve for the tentative rating of 
the control transformer, the percentage of rated load 
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Build more “SELL” into your product 
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It's PREEN-X 


Here’s the new idea in heater cords—cord sets equipped 
with General Electric Preen-X heater cord—the non- 
fraying, non-kinking heater cord. 


Complete with plug—ready for installation on your 





heating appliance— Preen-X heater cord sets are a must 
for assembly speed, easier sales. This tough cord has no 
braid. Its tough flexible insulation-jacket by actual tests 
takes ten times the abrasion of ordinary cords. It resists 
water and oil—looks smart on any up-to-the-minute 
appliance. 

Before you specify another foot of heater cord, take 
a look at Preen-X. Contact your General Electric acces- 
sory equipment representative for a sample, or write to 
Section Q50-622, Construction Materials Department, 


General Electric Company, Bridgeport 2, Connecticut. 
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with G-E Components 


BRIGHT, NEW PLUG—The new General 
Electric “400” plug makes a smart-look- 
ing companion piece to the new Preen-X 
heater cord. Made of tough plastic in 
attractive colors, this gleaming plug adds 
sales appeal to appliances by attracting 
customer attention. Strong prongs, tough 
construction make this plug a long-life 
item. Use the G-E “400” plug as a sales 
builder for your product. 


G-E FLAMENOL* CORD SETS are noted for 
their ability to step up the appearance 
of light-duty appliances. In brown or 
ivory, this tough cord with molded-on 
plug is an asset to any appliance. As an 
extra merchandising aid you can ar- 
range to display the General Electric 
Flamenol tag on all your products that 
are equipped with this cord set. Ask 
your G-E accessory equipment repre- 
sentative about this winning combina- 
tion. 


FLUORESCENT ACCESSORIES—General 
Electric makes a full line of components 
for fluorescent fixtures. The famous 
Watch Dog* starter—the starter that 
cuts out blinking lamps—and a wide 
range of standard switches and lamp- 
holders are all part of this complete line. 


CUSTOM-MADE UNITS— On volume or- 
ders, General Electric can supply you 
with cord sets made to specification. 
We’re equipped to supply complete 
cord set assemblies, too. These units 
include cord set, switch and socket, 
wired and assembled according to your 
specifications, ready to be mounted on 
your product. 


SERVICE TO MANUFACTURERS — If you 
need further information on General 
Electric components or services, contact 
the G-E accessory equipment representa- 
tive in your area or write to Section Q50- 
622, Construction Materials Depart- 
ment, General Electric Company, Bridge- 
port 2, Connecticut. 


*Trade-mark Reg. U. S. Pat. Off. 
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Made to YOUR Specifications 


SPRINGS 


M.D. HUBBARD SPRING CO. 


525 CENTRAL AVE PONTIAC 12, MICH 








ECOA NAME PLATES 
Spotlligh Your Produc? 


Etched or lithographed, Ecoa name plates are permanent 
marks of distinction, reflecting the pride you have in your 
product. You can save money on name plates by choosing 
from nearly 5000 shapes and sizes for which we have dies 
in stock. Ask us to quote on your name plate requirements. 
If your engineering department can use our book of die 
shapes and sizes, write for it on your letterhead. 


ETCHING COMPANY OF AMERICA 
® 1520 Montane St., Chicago 14, Dept. E-6 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA 
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that will drop the transformer voltage to this 90 per 
cent voltage is determined. If this value is at least as 
great as the ratio of maximum instantaneous current 
drawn by the contactors and solenoids to their maxi- 
mum continuous current, the size of transformer tenta- 
tively selected will be satisfactory. 

Normal loads imposed by contactors and _ solenoids 
have low power factors, often in the order of 20 per 
cent. Regulation at 20 per cent as set forth in the NEMA 
curves is much better than for 100 per cent power factor 
loads. Use of lights or any heating or other high-power- 
factor load operated from the machine-tool transformer 
raises the power factor and increases the regulation. 

Because of the good regulation required of machine. 
tool transformers, relatively low impedance is offered to 
an electrical fault so that fault currents are much higher 
than for transformers with higher impedances, A 
NEMA recommendation is to furnish a protective device 
such as a cartridge fuse or a circuit breaker in series 
with the secondary circuit to protect against these over- 
currents. Combination thermal and magnetic-action 
breakers are now available for Westinghouse 1 and 1%- 
kva machine-tool transformers in which moderately pro- 
longed overloads operate the thermally sensitive portion 
of the breaker while an extremely heavy overload will 
magnetically trip the breaker almost instantly. 

A number of manufacturers are now offering a special 
line of transformers having suitable regulation charac- 
teristics, and giving regulation curves at both high and 
low power factors. The proposed standards list trans- 
formers in three frequency categories, 60, 50 and 25 
cycles. There are seven kva ratings for 60 cycle, five for 
50 cycle, and three for 25 cycle. These data are 
shown in Table II. The proposed standards include di- 
electric tests, heating tests, and regulation characteristics, 

The new line of machine-tool transformers brought 
out by Westinghouse follows closely the standards just 
mentioned. Fig. 7 shows one of three units of this line, 
rated at 1.0 kva. Other ratings are 0.075 and 0.300 kva. 
All ratings are capable of maintaining 90 per cent voltage 
at seven times normal current at 20 per cent power 
factor. The no-load voltage does not rise unduly even 
on the smallest transformer, and the regulation is not 
widely different. 

Units of 0.500 kva and larger make use of a wound 
Hipersil core, which gives a considerable reduction in 
weight and improved performance as compared to de- 
signs using regular laminated sheets for magnetic ma- 
terials. Since machine tool transformers require good 
regulation, it is characteristic of these devices that they 
have a larger ratio of core weight to copper weight than 
is usually employed. 


Electric Braking of Induction Motors 


Since control of motors driving machine tools often 
involves braking, L. W. Herchenroeder, Westinghouse 
industry engineering department, discussed the more 
common electrical braking methods available to appli- 
cation engineers. These are plugging, regenerative brak- 
ing, capacitor braking, and d-c dynamic braking. Over 
its speed range, the induction motor has braking char- 
acteristics more than it has motoring characteristics as 
shown in the speed-torque curves, Fig. 8. Braking is ob- 
tained when the torque and speed are of opposite signs, 
namely for all negative speeds and positive speeds great- 
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‘Fe thanks to felt, farm tractors can plow and 
harrow in thick clouds of dust without damage. It was 
not always so; some of the early farm tractors were 
failures because their working parts were not ade- 
quately protected, and dust chewed up the engine, 
the bearings, the brakes. 

Tractor manufacturers now have dust.well under 
control, and American Felt Company is proud to help 
them, supplying felt for shields and seals that not only 
keep dust out of working parts, but also retain lubri- 
cants. Thus felt serves both industry and agriculture 
in several’ important ways. If your product requires 
protection against dust, dirt, water, or other 
substances, and must be reliably lubricated, write 
American Felt Company. Ask for Data Sheet No. 11, 
“Felt Seals, Their Design and Application”, which 
gives authoritative technical information and includes 
illustrative samples. 


American Felt 





















































@ Bendix Mechanically-operated Farm Tractor Brake Com an 
is an excellent example of the use of a felt seal to exclude } 
dust. Top, dust shield showing felt seal in place. Bottom, TRADE MARK 


inside view showing the new Centermount construction 
which eliminates the conventional backing plate. 
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Hermetically sealed units for 
enclosure of midget and indus- 
trial control relays. Plug-in or 
solder lug terminal type up to 4 
PDT. Any ADVANCE relay can be 
furnished in hermetically sealed 
containers on special order. 


Tamper-proof and protected from dust, 
moisture, oil or fungus. Failure - proof 
against arcing, or condensation in low 
atmospheric pressure of high altitudes, 
ADVANCE relays maintain their original 
efficiency under conditions that soon ruin 
or dangerously impair other types of 

relays. « Built to Army and Navy 


a specifications on request. 


Write for catalog of 
complete relay line. 
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CODE CALL 


FOR INSTANT 
COMMUNICATION 


Code call is made by o numerical code, 
sounding signals. 

Promptly completes telephone connec- 
tions with organization personnel away 
from their own telephones. 

Eliminates time waste of telephone 
and other employees in “’man- 

Enables employees without 
telephones to answer near- 
est telephone. 

Write for New Bulletin 84-2. 


operator 
finding.” 


fet eS rae is ee ' Me 
and MANUFACTURING COMPANY 


er than synchronous. Operation in the negative speed 
range is called plugging and operation at a positive speed 
greater than synchronous is called regenerative. 

Plugging is widely used as a means of braking be. 
cause of the simplicity of the control and the large 
amount of braking torque obtained. All that is required 
to plug a three-phase motor is to reverse two of the three 
primary connections. Sometimes resistance is introduced 
in the primary circuit in order to limit the torque ob- 
tained. In spite of its simplicity, however, plugging has 
several serious disadvantages. One is obvious from Fig. 
8, which indicates that if power is not removed from the 
motor when it reaches zero speed, the motor will accel- 
erate up to synchronous speed in the opposite direction. 
In most applications the power must be removed auto- 
matically under the control of a zero-speed switch. A 
second disadvantage is the large amount of losses in the 
motor while plugging. These losses are approximately 
three times as great as the losses while accelerating the 
motor from zero to synchronous speed. Nevertheless, 
plugging is widely used and is quite satisfactory for 
many applications. 


Regenerative Braking Reduces Losses 


Regenerative braking is obtained above synchronous 
speed. It has the advantage of supplying high braking 
torque with relatively small loss in the motor. Power 
current is delivered to the line by the induction machine 
acting as a generator, with excitation supplied by the 
line. A disadvantage of regenerative braking is the ab- 
sence of braking torque below synchronous speed. With 
a constant frequency power supply, regenerative braking 
is of no value for a single-speed induction motor except 
for limiting the speed of overhauling loads. Since such 
loads are the exception on machine tools, regenerative 
braking is of value only in providing positive slowdown 
from high to low speed of multi-speed motors. 

Capacitor braking is a form of regenerative braking. If 
sufficient capacitance is connected across the terminals of 
an induction motor, it will function as a generator and 
supply power to a load. The capacitors must supply the 
reactive power required by the induction motor and the 
load. The frequency of the voltage generated will be 
roughly proportional to the speed of the motor, but there 
must be some slip in order that the induction machine 
may supply power. 

Capacitor braking is obtained by disconnecting the in- 
duction motor from the line and connecting capacitors 
across the motor terminals, sometimes with load re- 
sistors. Braking can be obtained by connecting capacitors 
across one, two or all three of the phases, but more con- 
sistent results are obtained with the capacitors across 
two or three phases. 

High torque can be obtained with capacitor braking 
and at the expense of relatively small motor heating. As 
shown in Fig. 9, the torque obtained with any one value 
of capacitance drops off very rapidly with speed since the 
generated voltage and frequency decrease with speed and 
the capacitance required to fully excite the motor there- 
fore increases as the speed decreases. In most applica- 
tions it is not practical to try to obtain braking torque 
below approximately one-third speed by this method. 

D-c dynamic braking is another form of regenerative 
braking. It can be considered to be the operation of an 
induction motor with zero frequency applied to the ter- 
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» Varnished Cambric Cloth 
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Varnished Fiberglass 
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FOR FASTER, EASIER 
BETTER SOLDERING 


A basic improvement over other soldering methods. 
“Thermo-Grip” Soldering offers four important advantages 
in your own production—check them! They explain why 
thousands of manufacturers now standardize on “Thermo- 
Grip” Soldering Tools—for increased soldering output and 
a better product at lower cost! 


F. AS TER because Works on the electrical resistance 
heating principle. No preparation—no preheating. Instant 
heat is always ready for soldering wires, terminals, lugs, 
tubing—for every type of soldering or brazing. 


EASIER because . . » One hand is always free to handle solder. 
Unit is easily portable. 


B E TTER because . . . Permits full adhesion of solder. No cold 


flow joints. No: waste of materials—no damage—no spoilage. 


SAFER-CLEANER because . . » No open flame! No fumes. 
No fire hazard. No danger. Current is reduced to harmless 
low voltage. Fully insulated. Draws current only when in use. 
Complete ‘“Thermo-Grip” Unit includes Power Unit, Leads, 
Switch and one or more attachments. 


Ask Your Local IDEAL DISTRIBUTOR 
For FREE Demonstration 


**Pencil’' Attachment 
for spot or seam 
soldering 


Wea ioe 


PR tile 
ae ae alate 
of Beit a 


or Brazing JOP 
*Fork’’ Attachment 
for soldering in 


restricted spoce 


1000 Wott Unit 
with **Pliers’’ 


IDEAL INDUSTRIES, Inc., Sycamore, Illinois 


Irving Smith, Ltd uhm aL 








minals. As shown in Fig. 9, it has much the same effect 
as bringing the regenerative braking curve down to zero 
speed. High maximum torques can be obtained with d-c 
dynamic braking and at the expense of relatively little 
motor heating. Torque falls off rapidly at high speeds 
for motors of normal slip, making it necessary to use a 
high d-c exciting current if a fast stop is necessary. The 
scheme has the advantage of providing braking torque 
down to zero speed without danger of the motor revers- 
ing. It usually is necessary to provide a source of d-c 
power such as a metallic rectifier and a time-delay relay 
to remove the d-c excitation after the motor has been 


brought to a stop. OOO 


Bearings and Lubricants for 
High-Temperature Motor Operation 
(Continued from page 115) 


run should be placed on the report form. Form carry- 

ing the recorded outer race and inner race tempera- 

tures should be submitted together with the failure 
report. 

In all cases that are permitted by local plant regula- 

tions the 150 hr per week cycle should be used as 

agreed by the committee. 

After failure the bearing together with an annular 

section of the grease from the housing should be sent 

to NRL for examination of the grease. 

After removal of the grease sample from the failed 

bearing NRL will ship the bearings to the respective 

bearing companies for measurement and examination. 

Only failed bearings should be removed from the test 

sets. A hydraulic bearing puller has been found con- 

venient for this purpose. 

Bearings stabilized at 195 C for operation at 150 C 

would be manufactured by a designated company for 

use in these tests. 

It may be noted that the existing Navy specification 
for ball-bearing lubricants (No. 14L3c) calls for opera- 
tion at 100 C for 4000 hr. Twenty greases are under- 
stood to have met the requirements under this specifica- 
tion. As Part II of the high-temperature lubricant 
program, continuing tests have also been conducted on 
14L3c requirements in order to obtain important con- 
tributing data. These tests have been the responsibility 
of the Naval Engineering Experiment Station. To date 
of the report five motor-generator test sets have been in 
operation for 4500 hr at temperatures of the order of 
100 C. Three of the greases tested were also investigated 
in the high-temperature program at the 150 C level. As 
already noted, none of these greases met the 150 C oper- 
ating requirement for 4000 hr. 


Conclusion 


It is difficult to present definite conclusions in a test 
and development program of the complexity described 
here. Two things are evident: (1) The increasing appli- 
cation of silicone insulation to rotating equipment, not 
only for Naval use, but for other purposes, makes it es- 
sential to pursue a parallel development of bearings and 
lubrication for the high-temperature service involved. 
Such bearings and lubrication must make it possible to 
maintain high-temperature operation for an appreciable 
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—the Red Elastic Collar absorbs heavy-duty 


reciprocating action SHOCK! VIBRATION! 


The slam of the Joy Loader gathering 
arms, as they force coal onto the con- 
veyor, creates the kind of pounding vi- 
bration that loosens ordinary fasteners 
... and seriously affects loader perform- 
ance. Elastic Stop Nut application points 
like those on the conveyor chain flights, 
and the teeth of the gathering arms, are 
critical spots. Here dependable bolted 
connections are a MUST — connections 
that will retain their grip under this ter- 
rific vibration . . . shock .. . impact. . . 
and will prevent costly, time-consuming 
operational failures. 

Elastic Stop Nuts are the answer! The 
self-locking, self-sealing Red 
Elastic Collar of these nuts 
provides the “grip-dependa- 
bility” Joy needs to keep their 
precise settings permanent... 





no amount of shock or vibration can 
shake these nuts loose. 

Going ahead one more step, Joy gives 
their customers further protection 
against fastener failure. They install 
Elastic Stop Nuts on electrical connec- 
tions— parts of vital importance for 
proper loader operation. 

In addition, Elastic Stop Nuts keep 
bolt and nut threadsrust-free, seal against 
liquid seepage along bolt threads, do not 
damage the threads, and are re-usable. 


HERE’S A CHALLENGE: Send us complete 
details of your toughest bolted trouble 
spot. We'll supply test nuts—FREE, in ex- 
perimental quantities. Write: 
Elastic Stop Nut Corporation 
of America, Union, N. J. Rep- 
resentatives and Agents are lo- 
cated in many principal cities. 


PREVENTS 


OPERATIONAL FAILURES 



















THE FAMOUS RED ELASTIC COLLAR 
iS VISIBLE EVIDENCE OF 
LOCKING SECURITY 


Threadless and permanently elastic, 
it provides these 4 outstanding 
features: 


1. Protects against nuts loosening 
due to VIBRATION 

2. Keeps locking threads CORRO- 
SION FREE 

3. Provides for accurate BOLT 
LOADING : 

4. Seals against LIQUID LEAKAGE 
along the bolt threads 
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BALL BEARING open 
with 
Honed Raceways 































































































, The hristocral of Bearings 








In golf, low score makes the champion. With bear- 
ings, low score in quietness is evidence of the cham- 
pionship anti-friction performance. These scores are 
obtained by measuring, in a scientific radio sound test, 
Anderons of sound of the ball bearing in operation. 
Recently Hoover ball bearings were sound tested in 
competition with four nationally known makes. Three 
hundred and fifty ball bearings, of the same sizes and 
quality, were tested. Hoover Ball Bearings with 
Honed Raceways scored 24 Anderons lower than the 
nearest competitor! Would such championship per- 
formance, at a reasonable cost, add to the value of 
your product? A request, on your letterhead, will 
bring you a copy of the Hoover Engineering Manual. 
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length of time—with the goal set by the Navy of 4000 
hr at 150 C without relubrication. (2) The silicone-bage 
greases have so far shown a marked superiority for such 
operation. However, the program is still sufficiently fluid 
that other conclusions may be reached when a final re. 
port is formulated. 

Although this discussion has been devoted solely to 
high-temperature operation, it may be noted that the 
Navy has a deep interest in bearing lubrication for low- 
temperature operation. Part III of the present test and 
development program is under way to functionally test 
greases at —40 C. 

All manufacturers of electrical equipment are almost 
certain to be affected by the development of this three- 
part program. In general, design requirements are mov- 
ing rapidly toward greater compactness and more rigor- 
ous operating conditions. These factors carry with them 
the implication of wider use of new materials both in the 
construction and operation of the equipment. OOO 
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Electrically Operated Valves 
(Continued from page 95) 


ton; but they must always close when the solenoid is 
de-energized by power failure or intentional interrup- 
tion. 

Almost any completely electrically operated normally 
closed solenoid valve may be equipped with no-voltage 
protection so it will close when the current supply is 
interrupted, and will not reopen when the current is 
restored unless manually actuated. However, a con- 
trol relay is required for such arrangement, as shown 
in Fig. 8. In many oil and gas burner applications, 
safety shut-off valves of types approved by the Asso- 
ciated Factory Mutual Fire Insurance Companies are 
recommended or required by safety codes. 

In manual reset valves for safety shut-off applica- 
tions, it is usually required that the valves be trip- 
free, with the “free handle” or “trip-free of handle” 
feature. This means that they cannot be opened or 
held open, intentionally or otherwise, unless the sole- 
noid is energized. 

Body types in a wide variety are available to meet 
operating conditions. Needle valves are usually em- 
ployed where substantial pressures must be handled, but 
where relatively small flows of material are required. 
They are ordinarily of the packless direct acting type, 
in normally closed or normally open construction, and 
may be equipped with adjustable by-pass or adjustable 
main-flow features. 

Globe valves are used most frequently for general 
purpose applications. The only disadvantage of this 
type of body, in common with the needle valve type, is 
its relatively high friction drop due to the necessity for 
changing the direction of flow of the material as it 
passes through the body. 

Butterfly valves have the advantage, as shown in Fig. 
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There’s a Follansbee Electrical Sheet 
with the proper physical and electrical characteristics 
for any design requirement. 


When you specify Follansbee you can be sure 

of silicon steel suitable for use in the manufacture 
of your high quality electrical machinery. 
Follansbee Electrical Sheets are now available 
for use in your products. Pe oh 


You'll be interested to know about the working qualities 
of Follansbee Electrical Sheets, too. 

The Follansbee Representative will assist you 

in selecting the correct grade 

for your specific requirements. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES: PITTSBURGH 30, PA. 


Sales Offices; New York, Philadelphia, Rochester, Cleveland, Detroit, Milwaukee. Sales Agents; Chicago, 
Indianapolis, St. Louis, Kansas City, Nashville, Houston, Los Angeles, San Francisco, Seattle; Toronto 
and Montreal, Canada, Plants: Follansbee, W. Va., and Toronto, Ohio. 

Follansbee Metal Warehouses: PITTSBURGH, PA., ROCHESTER, N. Y., AND FAIRFIELD, CONN. 
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RAYTHEON 
Type 470 


Now you can increase your profits and improve 
your fan designs all at the same time—with the 
Raytheon Type 470 Motor. At last it is possible 
to secure efficiencies high enough to justify pro- 
duction of shaded pole motors in horsepower 
ratings as large as the Type 470—up to '% HLP. 
at 1100 R.P.M. 


PRODUCTION SAVINGS 


Raytheon Type 470 motors cost only 1% as 
much as comparable capacitor motors, 74 as 
much as split phase motors, yet they have the 
same high quality frame design as the motors 
they replace. This fact plus superior construction 
adds up to real production savings for YOU. 


READ ABOUT THE 18 
OUTSTANDING CONSTRUCTION FEATURES 
Secure your copy of new illus- 
trated Bulletin 4000 and read 
about these important outstand- 
ing features of the Raytheon 470. 
You'll find it well worth your 
time. Write today. 


RUSSELL ELECTRIC COMPANY 


Division of Raytheon Mfg. Co. 
Pet eye Atti ee hd ee tt ee 


9B, in requiring no more space in the pipe line than a 
pair of pipe flanges. This type is available in sizes from 
2 in. to 24 in. for handling low pressure air, gas, vapors, 
and liquids. Due to its straight-through construction 
pressure drop introduced is small. These units ordi- 
narily employ motor operators. 

Plug type of valve body is used for control of fuel 
oil supply for temperature regulation of furnaces, ovens 
and kilns and provides for fine adjustment of oil flow, 

Gate valves for throttling and proportioning control 
of high pressure steam, water, or gas, are available in 
sizes from 6 in. to 72 in. with motor operation. Fri¢- 
tion drop in the fully open position is negligible, and 
like most motor operated valves, they can be operated 
at very slow speeds and may be stopped and held in any 
position. 

Adjustable port valves of the type shown in Fig. 9C 
are used where a fixed minimum and maximum flow of 
a material is required, and where it is necessary to vary 
that flow intermittently or continuously between these 
limits. They may be used singly, or in pairs for simul- 
taneous and proportional control of two mediums. Gas, 
oil, air, or steam, or combinations of gas-air and oil-air 
may be handled. 

Transverse weir type is designed especially to handle 
materials that would be impractical to pass through 
standard type valves. As shown in Fig. 12, this unit 
employs a resilient diaphragm which is pressed tightly 
against the weir when the valve is closed, pinching off 
the flow and making a tight seal. Partially open, it 
provides throttling action, and since the diaphragm is 
connected to the compressor member, positive control 
is assured, Fully open, there is a relatively small fric- 
tion drop through the full-pipe-area port. This type of 
unit is essentially a packless valve and the resilient 
diaphragm also act a gasket between the flange on 


Fig. 12—Hills-McCanna adjustable weir body handles a 
wide range of liquids, semi-solids and slurries with spe- 
cial body linings for corrosive materials. 


the body and that on the bonnet. The operating stem 
may be moved by a pneumatic or hydraulic cylinder as 
its secondary control with a solenoid operated three- 
way or four-way pilot valve as the primary control, or 
may be directly driven by a reversing motor as its pri- 
mary control. 

Diaphragms may be of various materials depending on 
the application. The diaphragms are, of course, sub- 
jected not only to the corrosive and deteriorating ac- 
tion of the materials being handled but also to repeated 
flexure. 

Bodies of the transverse weir type valves with re- 
silient diaphragms may be lined with soft or hard rub- 
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MERCOID 


MERCURY SWITCHES 


THE MOST IMPROVED TYPE In 
MERCURY CONTACT SWITCH 
CONSTRUCTION. @ 

Mercury switches bearing the registered 
trade mark name of ‘‘Mercoid"’ are not sub- 
t to open arcing, oxidation, corrosion, 
$ pitting or sticking of the contacting surfaces. 
, 

$ There are numerous applications where these 
: switches have a definite advantage over the 
‘ open contact type switches. 


Mercoid switches are available to the trade 
in various designs, sizes and capacities. 


* Our engineers gladly offer their assistance 


t in the adaptation of our switches to your 


: switch problems. 


MERCOID 


Ue UNDE a AATIC CONTROL PROBLE 


Designed to a 
regulate electrically oper- 
ated equipment in accord- 
ance with changes in tem- 
perature, pressure, vacu- 
um, fluid level or mechani- 
cal movement. 


For further information see catalog No. 600 
THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS “INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


ate, 


BRAININ 


San eee ee 


CONTACTS 


PRECISION SERVICE 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
sucessfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 
for your specific design problems 


BRAININ CO. 


233 SPRING STREET. NEW YORK YY fe 


ber, neoprene, glass, lead, stalpic, heresite or porcelain, 
Almost any material which will flow may be handled by 
these valves, the only limitation being the ability of the 
resilient diaphragm to withstand deterioration. Tem- 
peratures of materials to be handled are limited to 
190 F, and pressures to 100 psi except in sizes of 8 in, 
and smaller which may be operated at pressures as high 
as 150 psi. 

Body materials in a wide variety are available to meet 
specific operating conditions. Small valve bodies are 
frequently fabricated of brass forgings in order to cut 
costs when the quantities are large. The same body is 
then used for many pipe and port sizes by proper ma- 
chining after forging. In smaller quantities, bronze 
castings are more economical, and some variation in 
pipe and port sizes is possible in machining. Castings 
will, of course, have a greater tendency to be porous or 
otherwise defective than the brass forgings. 

For handling steam up to 150 psi, ammonia and some 


Fig. 13—Compact four-way diaphragm-operated valve 
made by Automatic Switch for double-acting cylinders is 
controlled by a solenoid-operated 3-way pilot valve. 


liquids and gases which are corrosive to, or would be 
contaminated by brass or bronze, cast iron or semi-steel 
bodies are available in globe valves from % in. to 24% 

(and larger sizes in diaphragm-operated types), in 
packless, packed type, internal pilot-operated, or semi- 
balanced construction, with limitations in sizes and 
pressures depending upon the application. For higher 
pressures, especially for handling steam, steel bodies 
are supplied for additional body strength. These are 
available in sizes and types similar to cast iron and 
semi-steel valves. 

In small sizes for handling carbonated beverages and 
other food products which would be contaminated by 
other metals, stainless steel bodies are supplied, usually 
fabricated from bar stock. The price of such valves is, 
of course, considerably higher than those made of brass 
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Wire for a mechanical man?— Easy! Just 
another successful solution of a complex 
wire assembly need that’s daily routine with 
trained and proved ESSEX EXPERTS. 
Drop a coin in a slot—out comes any- 
thing from a sandwich to a can of fishing 
worms. Is it any wonder people say these 
machines are almost human? There’s a rea- 
son! ESSEX WIRE ASSEMBLIES operate 
such products dependably and accurately. 
Thanks to experienced specialists and 
a network of twenty factories, ESSEX en- 


BUILT TO PERFECTION 
WIRE ASSEMBLY AND 


gineers, processes and controls assemblies 
from wire bar to your appliance. This in- 
cludes connectors, terminals, coils, relays. 

With an ESSEX WIRE ASSEMBLY you 
can stop your electrical worries and actually 
enjoy greater economy, proved dependabil- 
ity and precise uniformity. Essex engineers 
diagnose your problems and custom-build 
assemblies for your products. Essex will 
prove its points by furnishing you with a 
sample assembly built to your specifications. 
Get the facts today. 


PROVED BY INDUSTRY 


CORD SET DIVISION 


Consult an Essex representative, 
or send your specifications to 
the Service Engineering 
Department, Wire Assembly 

and Cord Set Division. 


ESSEX WIRE CORPORATION monticeEtto, INDIANA 
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Potdevin label pasters turn labeling into a 
production job. Machine gummed labels go on 
faster, stick on tight, require less handling. 
There’s a motor driven Potdevin for every label- 
ing operation in your plant. Examples— 


..PARTS.......... [oo 


Glue “progressive — 
labels” with a Potdevin " 


Edge Gluer. You'll have 

no lost instructions, no Oot 
“buck passing”, fewer 

mistakes, less rejects. 


.. PRODUCTS... 


Glue “Do and Don’t” 
labels with Potdevin 
Labelers. Complete 
instructions on hand 
when the product first 
goes into service insure 
satisfactory use. 


Attach “self selling” 
labels with a Potdevin 
Strip Gluer. Give every 
prospective buyer the 
chance to read your own 
sales story as he 
examines your product. 


Ask about our free trial offer or use the coupon to 
tell us where you need Potdevin “speed labeling”. 


Q) POTDEVIN 


MACHINE CO. 
1278—38th Street 


Brooklyn 18, N. Y. 


I need a labeler to gum 


labels for attachment to 
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or bronze. For special applications monel, aluminum, 
Durimet, Everdur, and other materials also may be 
used for valve bodies. 

Internal trim of a valve includes internal parts which 
are exposed to the materials being handled (other than 
the body and bonnet) such as the seat, disk, operating 
stem, core, plunger, or piston. The trim must of course 
be as resistant to attack by the material being handled 
as is the body, even though fabrication difficulties pre- 
vent the use of the same metals in the body and the 
trim. For example, a cast iron body may be equipped 
with a stainless steel disk and a monel seat due to the 
difficulty of machining small parts from cast iron. In 
many packless valves, the core tubes are nonmagnetic 


Fig. 14—Compact piston-operated Bellows valve with 
8-volt a-c solenoids for 4-way air controls. 


stainless steel to permit passage of the magnetic flux, 
while the plungers or cores are magnetic stainless steel. 

For handling oils, metal disks and seats are often 
used, especially for heavier grades, but for air and gases 
under relatively high pressures, resilient disks or seats 
are preferred to prevent leakage. The resilient dia- 
phragm in the transverse weir body might be considered 
the trim of the valve and would, of course, provide tight 
seating when the valve is closed. 

Valve manufacturers recommend the use of strainers 
or filters connected in the upstream line as closely as 
possible to the valve. A strainer such as shown in Fig. 
3C will be helpful in avoiding troubles caused by sludge, 
scale or other contamination. 

This discussion and the chart shown on page 90 are 
not intended to take the place of manufacturers’ cata- 
logues for the selection of a particular valve for a specific 
application. But by bringing all the various types to- 
gether and comparing their advantages and _limita- 
tions, the best type may be selected and misapplications 
avoided. 
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For example, note the handle of a solder- 


ing gun made on a Stokes 


press by Weller Mfg. Co. of 


Easton, Pa. The new design 
is economical to produce, 
assembles easily, is more 
comfortable for the user, 
and provides improved ven- 


tilation by molded-in vents. 


J‘OR MANY years Stokes 

has been offering free 
advisory service on the 
many problems which arise 
in molding plastics. 

...“‘What is the best way 
to design this die?”... 
“Which size and type of 
press is best for this job?”... 
“How much will it cost us to 
mold this piece?” . . .““What 
molding powder should we 
use?” ... These and many 
other questions are con- 
stantly studied and success- 
fully answered by Stokes Ad- 
visory Service. 


Write us for full details on Stokes 


Advisory Service... or 
better still, send us your 
problem and let us help 
you find a practical and 
profitable solution. 

F. J. Stokes Machine Co., 
5996 Tabor Rd., 

Phila. 20, Pa. 


Stokes makes Semi-Automatic and Automatic Molding Presses, Plunger Presses, 
Closure Presses, Preforming Presses, Industrial Tabletting and Powder Metal Presses, 
Vacuum and Special Processing equipment, Water Stills and Special Machinery 
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m addition to those depicted. Illustrations selected 

to show the various types and data on construction 

and performance were supplied by: 

Alco Valve Co., 865 Kingsland Ave., St. Louis 5, Mo. 

Automatic Switch Co., 391 Lakeside Ave., Orange, N. J. 

Automatic Temperature Control Co., 5212 Pulaski Ave., 
Philadelphia 44. 

Barber-Colman Co., Rockford, Ill. 

The Bellows Co., 798 N. Main St., Akron 10, Ohio 
3rown Instrument Div., Minneapolis-Honeywell Regu- 
lator Co., 4494 Wayne Ave., Philadelphia 44 

General Controls Co., 801 Allen Ave., Glendale, Calif. 

Hills-McCanna Co., 3025 N. Western Ave., Chicago 18 

Hoppe Engineering Company, Greensboro, Ind. 

Johnson Co., 800 Wood St., Three Rivers, Mich. 

Magnatrol Valve Corp., 67 Fifth Ave., Hawthorne, N. ¥ 

The Mercoid Corp., 4201 Belmont Ave., Chicago 4] 

Ross Operating Valve Co., 120 E. Golden Gate Ave.. 
Detroit 3 

Ruggles-Klingemann Mfg, Co., Salem, Mass. 

Skinner Electric Valve Div., Skinner Chuck Co., 130 
Belden Ave., Norwalk, Conn. 

Vickers Incorporated, 1400 Oakman Blvd., Detroit 32 

Waterman Engineering Co., 721 Custer Ave., Evanston, II] 


Design Trends 
and Transients 


(Continued from page 128) 


tions of the old and new classes. Specification and 
adoption of these new classes of thread will require re- 
straint on the part of the users in order to afford manu- 
facturers opportunity for reduction of present inven- 
tories of finished product and the working off of current 


| stocks of tools and raw materials. 


To implement changeover to the new classes of thread, 


| users for an indeterminate period should specify the 
| new classes but permit the old classes as optional. Con- 
| versely when specifications are not changed, users should 


accept the new classes as optional. 
Producers and users have agreed that implementa- 


| tion of the new standards should proceed as rapidly as 


transition can be effected, and that inspection should 
be governed accordingly. They recommend, however, 
that for the time being neither the new nor the old 
classes should be mandatory except for specific appli- 
cations agreed upon by consumer and producer. OOO 


Super Stainless Sheet 


Introduced about a year ago in various wrought 
forms, a super corrosion-resistant stainless steel is now 


| being commercially produced in sheet and plate form. 


Up to the time of its introduction in the wrought 
forms of bar stock, wire, strip, tubing and pipe, the 


| material was available only in cast form, known 4s 


Durimet 20, manufactured by The Duriron Co., Ine. 
Dayton, Ohio. Wrought forms of the material are 


| produced and sold by The Carpenter Steel Co. Stain- 
| less No. 20 sheet is produced in standard widths and 
| lengths in gages from 24 to 11, while plate is being 
| produced in thicknesses from 3/16 in. up. 


Because of its resistance to the corrosive effects of 
sulphuric acid, as well as many other substances, 
Carpenter Stainless No. 20 is used in the manufacture 
of heavy chemicals, organic chemicals, synthetic rubber, 
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We Take Our 
Responsibilities 
Seriously 


Woodall Industries, Inc., is the world’s largest fabricator of Masonite 
Presdwoods and other fibre-board products. This position has been buile 


on four basic principles: 


Quality — Integrity — Dependability —Service 
Recognizing the responsibility that goes with our leadership in the 
fabricating industry, we will take further steps in the research and de- 
velopment that has enabled us to help lower costs and improve products 
in such industries as Automotive, Radio, Furniture, and a host of others. 


To learn how Woodall can help you, call or write Woodall Industries, 
Inc., 7567 McNichols Road, Detroit 5* 


PLANTS IN 
NEW YORK 
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ciated WooDALt |[NDUsTRIES |NC. | 


CHICAGO 
LAUREL, MISS, DETROIT, MICHIGAN 


* SEND FOR LITERATURE 


We shall be glod to send you a foldee 
describing the properties ond character- 
istics of fibre-boord products and fabri+ 
cating methods. 
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VALLEY Ball Bearing Motors are built in sizes from 
%2 hp up to 75 hp, providing wide adaptability in 
power planning. VALLEY’S cool running splash 
proof, dust proof construction insures long hours 
of dependable power 
under the most haz- 
ardous conditions. 


You'll find the type of 
Motor you need in 
your power planning 
when you investigate 


VALLEY MOTORS. 


VALLEY 


ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. «+ ST. LOUIS 8, MO, 





Successes 25.0003 
Fatlures: None! 


Anchor Plastics’ sleeve* and mount- 


ing ring* for 16” metal TV tubes — 
1! 


“For eliminating 

tube mounting problems 

there's nothing like Anchor's 

\ sleeve and ring!" say large, TV 

~ set manufacturers, who have found 

that alignment is always perfect, 

assembly cost always lower with the 

Anchor sleeve and mounting ring. 
Completely shockproof! 

Write. for information! 


Mounting ring 


_—s 4 


=— 
-” 
_ 


Cross section of 
assembly 


*PATS. PENDING 


ANCHOR PLASTICS CO., Inc. 


541 Canal St., New York. 13, N. Y. 


a 


high octane gasoline, solvents, explosives, plastics and 
pharmaceuticals. Typical uses include pump shafts and 
rods, valve parts, screens, pipe lines, heat exchangers 
and exhaust fans. The type analysis of the new alloy 
is as follows: 
Carbon .07 per cent max. 


ae 


Manganese 75 
Silicon 1.00 
Chromium 20.00 
Nickel 29.00 
Molybdenum 2.00 min. 
Copper 3.00 min. 


In addition to the superior corrosion resistance 
provided by the alloy, it retains the good mechanical 
properties of the 18-8 stainless steels. The new forms 
of sheet and plate are made by Alloy Tube Division, 


mm Re 


The Carpenter Steel Company, Union, N. J. JOO 


Lamp Matches Eye Sensitivity 


° 

By special blending of fluorescent powders used in 
coating Duro-Test lamps, a spectral distribution curve 
has been developed that closely matches normal eye 
sensitivity, as shown in the accompanying diagram. In 
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New fluorescent lamp made by Duro-Test Corporation, 
North Bergen, N. J., has color distribution closely match- 
ing eye sensitivity to aid in jobs requiring good seeing. 


addition, the lamp produces 58 lumens per watt. Match- 
ing lamp color to eye sensitivity is said to increase detail 
perception and eye ease. The lamp is recommended 
particularly for applications where fine detail and critical 
work is performed. OOO0 


Why 45 Rpm? 

In the early days of the spring-wound phonograph 
motor, turntable speeds varied from 70 to 90 rpm. With 
the advent of motor-driven turntables, record manufac- 
turers standardized on 78 rpm as best suited for a 60 
cycle power supply. Then, when sound motion pictures 
came along, the speed was dropped to 33% rpm for 
16-in. records to get playing time equal to running time 
for one film reel. This same combination was found ac- 
ceptable and continues as standard for radio transcrip- 
tions. 

Objectives behind the introduction of the 7-in., 45- 
rpm record, according to RCA engineers, were reduc- 
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oe ae RELAYS - ACTUATORS + SOLENOIDS 






New Standards of Performance 





and Service in Zocer Relays? 


The variable “built-in” features of all Phil-trol Relays 
makes it possible for us to supply you with engineered 
units designed to expressly meet your relay requirements. 
Adaptability of coil and contact arrangements means you 
receive the equivalent of “custom-built” relays—but at 
mass production prices. 

Various special features can be furnished to specifica- 
tions, including Allegheny metal parts, special bearings, 
anti-vibration equipment, special insulation and impreg- 
nation. 

Phil-trol relays are engineered to the highest standards 
insuring top quality for life-long service and performance. 
Continuous research by Phillips’ engineers parallels our 
efforts to supply the widely expanding electrical and 
electronic market with the most efficient and dependable 
designs possible. 

It will pay you to investigate the Phil-trol line before 
your next relay order. We shall be glad to discuss your 
relay problems, no matter how small or large, with no 
obligation to you. 


Phil-trol Actuators te 


The complete line of Phil- *. 
trol relays includes long and . 
short coil telephone types, : 
both A.C. and D.C.; midget 2 
relays that operate on as 2 
little as .005 amperes; power e 
types with either alternating : 
or direct current; the highly ° 
popular Type 27 designed ° 
with exceptional immunity ~ 
to the effects of high ac- 2 
: 
° 
ee 
e 
7. 
e 
e 
. 
. 
. 
* 











celeration, severe vibration 
or shock. All Phil-trol--re- 
lays have built-in features 
adaptable to specific re- 
quirements. 


trol Actuators develop greater 
power than ordinary solenoids 
of the solid frame type. Five 
standard sizes are available, or 
we'll design to your specifica- 
tions. 


: Send For New Bulletin ° 


A NEW CATALOG complete- 
ly describing and illustrat- 
ing the Phil-trol line of re- 
lays is available without 
obligation. Send for your 
copy today. 


Actual pull tests show that Phil- : 






CONTACTORS + STARTING SWITCHES + FOCUS COILS - ION 
TRAPS AND SPECIAL PROCESS CONTROL ASSEMBLIES . - - 


PHILLIPS CONTROL CORPORATION e 84 WEST JEFFERSON STREET e JOLIET, ILLINOIS 


SALES OFFICES: New York, Boston, Philadelphia, Buffalo, Cleveland, Charlotte, N. C., St. Louis, Kansas City, Los Angeles, Toronto 
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LEDEX 


— ne, 


CIRCUIT SELECTOR 
SWITCH 


7 REMOTE CONTROL 


vod ROTARY SOLENOID 
OPERATED 


- - « designed for use 
where automatic, remote-controlled, 
multiple circuit selection is needed. 


The model illustrated is a six pole, six position circuit 
selector with standard mounting. Ledex Circuit Selector 
Switches are also available from stock in the following 
models: three pole twelve position, and six pole six posi- 
tion, all with either standard or panel mounting. Where 
quantity requirements justify, special selectors for specific 
applications will be engineered and priced by quotation. 

The rotors of Ledex Circuit Selector Switches are pow- 
ered by Ledex Rotary Solenoids. This compact, powerful 
solenoid is converted to a rapidly oscillating motor by 
means of a commutating switch and return spring. Provi- 
sions are made to operate Ledex Circuit Selector Switches 
from any standard power source. 

Precision manufacture to exacting specifications and in- 
dividual operating tests are your assurance of dependable, 
long-life service under severe operating conditions. 


WRITE FOR DESCRIPTIVE LITERATURE 
WHICH PROVIDES DETAILED INFORMATION 


oe ee es es ee ee ee es ee ee ee ee ee ee ee ee, 


G. H. LELAND, INC. 
111 Webster Street, Dayton 2, Ohio 


Gentlemen. Send me descriptive literature on the Ledex 
Circuit Selector Switch. Itc may be applicable to our... . 
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N 

Company. 
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tion of tracking distortion and compression, and a 
lower cost, single size record to replace the separate 
10- and 12-in. sizes. 

Factors determining tracking distortion are linear 
speed under the needle, stylus tip radius, groove size 
and recording level. For a given level of distortion, a 
smaller tip radius permits the use of a lower linear 
speed and more grooves per in., reducing size and cost 
of the record. However, practical limitations for stvlus 
design are a 1-mil tip radius tracking in a 90-deg groove 
with a 0.25-mil bottom radius. At optimum recording 
volume level, wall width between grooves limits the 
maximum turns per in. to 275. Under these conditions 
desired level of tracking distortion required a linear 
speed not to exceed 11.5 in. per sec., or a rotational 
speed of 45 rpm for a record 6% in. in diam with 
5% min playing time. 

Large unused area in the center of this record pro- 
vided space to incorporate the record changing mech- 


New Motorola portable radio-record changer fer 45 rpm 

is less than 12 in. wide. Compactness is aided by use of 

a special permeability-tuned i-f transformer and minia- 
ture tubes including a beam power pentode. 


anism within a spindle enlarged to 1% in., and elimi- 
nated supports outside the record diameter which re- 
duced overall size and simplified mechanical design. 
In the record changer designed by RCA for their 
45-rpm records, tripping is controlled by a lever (moved 
by the tone arm) which engages a lug on the turntable 
to supply the power operating the changing mechanism 
in a single revolution. ‘ 
Compactness obtained is demonstrated by the new 
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.., Wires and cables with built-in “abuse resistance” 


NEasbestus—the wire for “hot spots’ — Asbestos Built for top performance and maximum endurance. 


and asbestos-varnished cambric insulated. They add life to appliances, tools, apparatus and 


equipment because they have plenty of “abuse resistance.” 


INDESTRUCTO— maximum service under severe usage 
—Tough, durable Neoprene jacket. Guard es product reputation by using wires and 
cables of greater reliability, superior performance 

Engineered for the jobs they are intended to do. and longer life. 


There’s an NE insulated wire and cable for every purpose—also special wires and cable built 
to your specifications. Our staff of electrical wire and cable engineers will be glad to dis- 
cuss your requirements with you. Call our nearest representative or write direct to the factory. 
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RADIO PINS 





Present 3 a 
Advantages 


1. EXTREME UNIFORMITY 


2. SUPERIOR STAKING QUALITIES 
«+. ends will roll without splitting. 


3. BETTER FOR MOLDED PARTS 
.. closed end keeps compound out. 


If you use pins for vacuum tubes, adapters, 
fluorescent lamps, plugs, or electrical equip- 
ment of any kind, the chances are you'll save 
time, money and rejections by using these super- 
smooth, seamless, patented Radio Pins. They are 
available in a wide variety of styles and sizes, 
with staking end either closed or open. For a 
quotation, simply send a sketch, sample or de- 
scription and state the quantity you need. 


Radio or Radar Equipment? 


In addition to Radio Pins, 
we produce large quanti- 
ties of top caps, base shells 
and adapter shells for vac- 
uum tubes; also a wide va- 
riety of other metal prod- 
ucts including deep drawn 
shells and cups, blanks and 
stampings, ferrules, grom- 
mets, washers, vents, fasten- 
ers—and, for almost every 
manufacturing require- 
ment, the world’s largest 
assortment of eyelets. 2 


THE AMERICAN BRASS COMPANY 


Waterbury Brass Goods Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRAss LTD., New Toromte, Ont. 
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Motorola portable radio-record changer illustrated here. 
Designed only for 45 rpm records, overall dimensions 
are 7 in. deep, 12 in. wide and 13% in. long; Weight is 
only 12 Ib. 

Since the introduction of the 45-rpm record a few 
weeks ago, a number of record changers have been de- 
signed that accommodate the three speeds, two stylys 
designs and three record diameters now required to 
play existing types of records. Oog 


Multiple Frequency Power Supply 


For laboratory test or demonstration work where 
special frequencies such as 25, 30 and 50 cycles are 
required, or for control systems using selective fre- 
quencies, the compact unit shown here, made by Kato 


Engineering Company, Mankato, Minn., supplies 150) 


j r 
or 
me ‘ 
( ° : a 
= 


watts power at each of several frequencies. The ma 
chine illustrated is built for telephone exchanges where 
five different frequencies are required for selective ring- 
ing on party lines. Four generators are driven through 
a single silent chain by a synchronous motor, with each 
generator running at the speed required for its fre- 
quency. oa0g 


Yield Strength in Spring Design 
To the Editor: 


Two points in the article entitled “Brass and Bronze 
for Electrical Springs,” by Arthur I. Heim, in the April 
issue of ELectricAL MANUFACTURING, merit closet 
examination : 

(1) Importance of material cost. 

(2) Yield strength as a criterion for design. 

In many spring applications the alloy offering lowest 
material cost may not give lowest final cost. Material 
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From the pouring of the melt—and through the 
expert processing to the finished product—the skill 
of Wilbur B. Driver craftsmen assures you of 
TOPHET resistance alloys which are always a 


dependable source of heat in electrical appliances 


WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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The Edison 501 Thermal Relay offers unique 
characteristics in any circuit where a time de- 
lay is required—or a dependable relay is needed 
and a short operating interval can be tolerated. 





















Neon-Arcing—Operates with 
substantial currents and 
voltages. 
Non-Magnetic Action— Electrical 
heater actuates bimetal 
trips. 
Long Life—Low temperature 
heaters for maximum trou- 
ble-free service. 
Explesion-Preof — Hermetically 
sealed, operation not affect- 
ed by corrosive or hazardous 
fumes or dust. 


Temper-Preet—Timing set at 
factory before seal-off. 


Chatter-Preef — Pre-loaded 
spring provides 50 gram 


Ambient Compensated—Extra 
unheated bimetal compen. 
sates for t 60° C ambients. 


Vibration and Sheck Resistant— 
Will withstand vibration of 
1/16” over-all amplitude at 
55 cps and impact shock of 
50 ¢. 
Quick Meunting—Uses stand- 
ard intermediate octal base. 


Fanges-Resistant— Available 
with fungus and salt-spray 
resistant micanol base. 


GENERAL SPECIFICATIONS—STANDARD TYPES 


Operating Tima—5 to 300 sec., in 
14 standard intervals, preset 
at factory. 

Ceatacts — Silver, SPST, nor- 
mally open. 





sec. types; 3 amp. 450 v. ac 
or dc, 90 to 300 sec. types. 


Heater—5 watts, 117v.,26.5v., 
6.3v., ac or dc. 


Size —1.275” max. dia., 
3.250” max. seated height. 


Weight —114 to 24 ounces. 


Other than standard types can be made up on special order to 
meet requirements for higher current ratings, etc. 


Contact Rating—3 amp. 150 vdc 
or 250 vac, in 5 sec. to 75 


NEW BULLETIN AVAILABLE 


Bulletin No. 3007A describes 
design features and specifica- 
tions, including Operating 
Times and Tolerances, Re- 
Operating and Recovery ome 
acteristics for standard ty 
of Edison Model 501 tiny Relays. It also lists 
information needed on inquiries regarding other 
than standard types. 


292 Lakeside Avenue, West Orange, N. J. 





NSTRUMENT DIVISION 


THOMAS A. EDISON, INCORPORATED 


| 






selection should be based on overall rather than initia] 
expense. A higher priced alloy may offer savings 
through reduced fabricating, inspecting, assembling, 
maintenance and replacement charges. 

Where performance counts, material cost is generally 
not a factor; consequently it may be advisable to con- 
sider a better material to insure positive action, longer 
service and freedom from creep or relaxation. Higher 
elastic and endurance strengths offer the designer in- 
creased sensitivity or space-saving possibilities. Spring 
materials deriving all their strength from cold work in- 
variably have low formability in the most desirable 
tempers, so that it is frequently necessary to select an 
age-hardening alloy, such as beryllium copper, for ap- 
plications combining severe forming with good strength, 

Yield strength, defined as stress producing 0.5 per 
cent extension under load, can not serve as a compari- 
design stresses for different spring materials, 
since it is in no way related to plastic damage. The fol- 
lowing table shows the degree of inelastic behavior 
resulting from 0.5 per cent extension under load for 


son of 


several copper alloys: 
Stress Offset Permanent 
Alloy psi % Set, % 
Phosphor Bronze, 5% 60,400 0.141 0.121 
Phosphor Bronze, 8% 60,900 0.094 0.077 
High Silicon Bronze, A 62,900 0.074 0.012 
Beryllium Copper, 2% 91,900 0.004 0.000 


(From Smith and Van Wagner, Proc. ASTM 41:843. 1941.) 
The table indicates that for similar yield strength 
values 5 per cent phosphor bronze takes a set ten times 
greater than silicon bronze, while Beryllium copper will 
withstand the specified 0.5 per cent extension elastically, 
Although 0.5 per cent yield strength offers a convenient 
specification testing procedure, design stresses for 
statically-loaded springs should be based upon constant 
values of set or offset—J. T. Richards, Engineer, The 
Beryllium Corporation. oo0 


Motor-Powered Meat Saw 


Substitution of motor power for hand methods for 
splitting beef is said to increase output in the packing 
house by one-third on this operation. Using as driving 
power a 1-hp, 1725-rpm induction motor driving the saw 
directly at 3450 strokes per min, steer carcasses have 
been split through the backbone in 30 to 45 sec. 

Modern design is used throughout the carcass splitting § 
saw made by the Split-Rite Saw Company of Payette, 


Axial air-gap motor acts as gyrostabilizer on this electric 4 
meat and bone saw for packing houses. 


ELECTRICAL MANUFACTURING | 





MICRO-LIMIT... 


PRECISION LIMIT SWITCH 


New heavy duty, general purpose precision 
limit switch for Severe Industrial Service! 


ACTUAL 
SIZE 
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Four blind mounting holes for 44” screws (shown by 
arrows) are provided in case—accessible with 
cover plate removed. 





JN this new MICRO-LIMIT heavy duty switch, MICRO SWITCH 
offers design engineers a precise, ruggedly constructed limit 

switch of almost unbelievable versatility. 

The operating head can be mounted in any of four positions. The 

roller arm is adjustable through 360° to 870 positive-lock operating 

positions. The switch is field-adiustable to operate to either right 

or left, or in both directions, with ample overtravel. 


The switching element, with the MICRO SWITCH snap-action 
principle of operation, is securely sealed within a die cast housing. 
The actuating mechanism operates through a seal which gives the 
switch complete protection against dirt, dust or splash of oil or 
water. The switching element is easily replaceable. 

Circuit arrangement is single-pole, double-throw; heavy duty 
screw type terminals are easily accessible. Ample wiring space is 
provided. Standard )4" conduit outlet is provided in the base. 

If your limit control requirements call for the utmost in long life; 
positive performance, rugged construction and versatility, be sure 
you have full information on the new MICRO-LIMIT precision 
limit switch. Experienced MICRO SWITCH sales engineers are 
located near you. For any problem that involves the use of pre- 
cision switches. ..where ordinary switches won’t do... call any of 
the offices listed. 


©1949 First Industrial Corp 


ie ca SWITCH 


FREEPORT, ILLINOIS, U.§ 


BRANCH OFFICES: Chicago ¢ New York @ Boston ¢ Cleveland @ Los Angeles 
SALES REPRESENTATIVES: Portiand © St. lLovis * Dallas © Toronto 
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Operating head mounts in any of Roller arm may be positively locked 


four positions shown. In addition, in any of 870 different positions at 


roller arm may be reversed as intervals of approximately 0.4 
indicated 
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This element is 
used in high 
altitude cameras. 


WOVEN FLEXIBLE 
HEATING ELEMENTS 


Increase Efficiency in 


Electrical Resistance Heating 


% Safeway makes possible low spectrum heat. 
% Safeway provides 100% coverage of heating area. 
% Safeway stands up under intensive vibration. 
% Safeway flexibility allows more efficient mounting. 


Used in gun heaters, permanent wave machines, air- 
plane de-icing and wrap-around tapes. Write us your 
specifications and our engineers will advise you about 
a high-efficiency Safeway application to your heating 
problem. 


Safe WAY HEAT ELEMENTS, INC. 


76 WATER STREET 


MIDDLETOWN * CONNECTICUT 


Formvar Formex — Enamel 


INSULATION 
STRIPPED CLEAN 


IN SECONDS 
X-VAR 


1. Dip wire in X-VAR for 3 seconds. 
then withdraw. 


2. Expose to air and watch coating dis- 
integrate. 


3. Wipe wire clean. Whole operation 
takes a matter of seconds. 


X-VAR is non-corrosive and does not creep. Now in use 
by leading manufacturers of electrical products. 


Write for FREE SAMPLE for testing. 


FIDELITY CHEMICAL PRODUCTS CORP. 


430 RIVERSIDE AVE. NEWARK 4, N. J. 











Idaho. Motor is a Fairbanks-Morse axial air-gap type, 
either single or three phase. It was chosen because it 
gave the overall design better balance and its large rotor 
serves as a gyroscopic stabilizer. Motor drives the saw 
through a simple counterbalanced eccentric crank and 
connecting rod with 2 in. stroke. Motor rotor is ball 
bearing mounted and connecting rod has ball bearings at 
each end. All bearings are self-sealed. Crosshead is 
alloy steel running in babbitted guides which are fully 
adjustable for wear and are lubricated through pressure 
grease fittings. Blade itself is self-lubricating. 

Both mechanical and electrical safeguards are em- 
ployed. Provision is made for grounding the entire unit 
as a precaution against shock. A heavy cover encloses 
the crank drive and crosshead but through use of two 
wing nuts, is readily removable for lubrication and 
inspection of drive parts. Heavy felt wipers are provided 
for the saw blade to prevent meat or bone chips from 
entering the drive mechanism. Open guides save time in 
changing blades. 

Unit weighs 89 lb and is carried by a spring counter- 
balance through a suspension yoke at the balance point 
of the assembly. Operator manipulates saw through two 
molded pistol grips on top. O00 


Steatite Selected for Superior 
Mechanical Properties 


Use of more costly steatite in place of conventional 
wet process porcelain is generally justified on the basis 
of superior dielectric properties. There are also in- 
stances where superior mechanical strength and “ma- 
chinability” of steatite make it the more economical 


choice. The accompanying photograph illustrates four 
pieces of steatite that fall into the latter category. 

Closer dimensional tolerances that can be held with 
steatite is of great advantage in manufacturing support 
insulators shown at left in the illustration. Threads can 
be tapped directly into the steatite within satisfacory 
tolerances, eliminating the need for a metal insert ce- 
mented into the support insulator. When made of 
steatite in this manner such insulators are 20 to 30 per 
cent stronger as it is not necessary to remove part of 
the ceramic material to accommodate the insert. The 
elimination of the machined metal piece and cemented 
joint also results in a saving in cost. 

Line capacitor bushing (middle right) illustrates the 
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@ SPEEDY 








@ POWERFUL 
@ DURABLE 


@ COMFORTABLE 





Angle Type 
Angle Type with Short Head. 
For easy screw driving in con- 
fined areas. Adjustable speed, 
power. 





handful of power 


ON YOUR NEXT 
SCREW DRIVING JOB 


This cool-running Keller Screw Driver operates on the 
assembly line with a steady, powerful drive that gets the 
work out with speed and without fatigue to the operator. 

It is but one of a score of high-speed Keller Screw 
Drivers for non-fatiguing performance on electrical 
apparatus, aircraft, radio, automotive, telephone, and 
similar assembly work. There’s a Keller Screw Driver 
to drive any type of screw in any type of material. 

Like all Keller tools for industry, Keller Screw Drivers 
are compact, light weight, small size. Powered by easily 
regulated air motors. The variety of handles and wide 
choice of bits and finders adapt them to unlimited 
screw driver applications . . . in open work spaces or 
hard-to-get-at areas. 

Your near-by Keller sales and service engineer will be 
- to assist in selecting the proper tools for screw 

iving jobs. 


KELLER 
reumuddtc Vole 


KELLER TOOL COMPANY 
GRAND HAVEN, MICHIGAN 
JUNE 1949 } 





Straight-Handle Type 
With Positive Clutch. Power- 


ful. Drives wood, machine, 
sheet metal screws. All sizes. 


eae: 





Pneumatic Pick-Up 
Type 
Pneumatic pick-up enables 
operator to pick up smallest 
screws with tool, drive them 
in work piece in one operation. 

No. 3, 6, screw capacity. 
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ability of steatite to accept metallized surface as the basis 
of a soldered hermetic seal. 

The threaded transformer bushing illustrated on the 
extreme right is another example of threads cut directly 
into steatite, resulting in an assembly which is 1% to 2 
times as strong as the conventional cement joint and 
metal shoulder. An oil seal is effected by a composition 
gasket between the lower shoulder of the insulator and 
the pot head flange. This design is also applicable to 
automatic re-closer switches and the like. OOO 
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Wall-Mounted Radio 
New small radio set in plastics case is designed for 
use in four different positions, including wall mounting 
as shown in the illustration. External ribs molded on 
both sides serve as feet when placed in usual position 





ABOVE — A TYP! 
NOTHELFER BUILT 
TRANSFORMER 
3 Phase Plate Re 


Transformer 240 


at 12% KVA. 0 
40° rise. 1%4% 























Try Us 


Over 25 years’ experi- 
ence in the manufacture 
of specials at cost that 
compares favorably with 
standard types. Built-in 
quality proved by years 
of actual use. 


From 10VA to 300 KVA 
Dry-Type Only. Both 
Open and Encased, 1, 2. 
and 3 Phase, 15 to 
400 Cycles. 
















Plastics cabinet for this new 5-tube radio made by Cana- 

dian Westinghouse Co. Ltd., Hamilton, Ontario, is de- 

signed for wall mounting with volume control on top. 
Ribs on cabinet sides permit table-top use as well. 










INDUSTRIAL TRANSFORME 
with Internal wiring 
partment for BX or 
duit from 4% to 15 



























on a table top. End opposite dial is flat to serve as a 
| base for vertical position. For dial-side-up position case 
_ Is supported by fiber feet on back of case. 

3racket built into case provides for wall mounting 
| with volume control on top. Tuning dial is translucent 
| acrylic lighted from behind. Permanent magnet speaker 

5 in. diam handles 1 watt undistorted output of am- 

plifier. Set employs 5 miniature tubes. o00 


| Hot Talk for Drive-Ins 
Extension of the season for drive-in outdoor theaters 


in spring and fall is being made possible by a combina- 


a Ny D | N ¢ ‘& ja B 0 4 ja T 0 4 | 3 S | tion heater-speaker unit developed by the Theatrecraft 


Manufacturing Corporation, Cleveland. It combines a 
11 ALBERMARLE AVE. TRENTON 3, N. J. cone speaker, tubular sheathed heating unit and small 


fan, together with junction box. The device, which 1s 
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veebasic element of 
electrical heating 





Chromel 


Whether you're producing ranges, roasters, irons or toasters .. . industrial furnaces or 
heating units in general... you'll do well to standardize on the exclusive use of Hoskins 
CHROMEL. For CHROMEL, you know, is the original nickel-chromium resistance alloy . . . 
the basic element alloy that first made electrical heating practical. It's durable stuff 
. . . gives good dependable service over years of hard, continuous use. Possesses close- 
to-constant “hot” resistance between 700° and 2000° F., delivers full-rated power 
throughout its long and useful life. It's nice to handle, too. Readily worked, formed, 
coiled, or otherwise fabricated to meet your specific requirements. Available as wire, 
ribbon or rod each produced to a uniformly close tolerance of resistance. And every 
pound of Hoskins CHROMEL is backed by over 40 years specialized 
manufacturing and application experience. 





If you're not already using Hoskins CHROMEL, there’s no better 
time than now to investigate its advantages and its adaptability to 
your products. Get in touch with Hoskins today. 





Our Catalog M-1 is loaded with useful technical information and helpful application data... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. * DETROIT 8 MICHIGAN 
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connected to the junction box by flexible cord, is hooked 

. | over and inside the car window as with conventional] 

ial Who Know as ee | speaker units for this service. The heater will raise car 
temperature from 40 F to 70 F in a few minutes. 

As shown in the photograph, when not in use two oj 
the heater-speaker-units are mounted on a guide post, 
connected by the junction box and lit by a parking light 
in the combination unit. The whole is mounted on a 
flange which is clamped to a 2-in. pipe post. The heater- 
speakers are attached to the junction box with an 11Y- 
ft. length of three-conductor heavy duty neoprene-coy- 


Movie 
” 
E q ul l p Mm e nl t designers and manufacturers 


have complete confidence in the dependable, quiet op- 
eration of Signal motors—custom-built to their exacting 


specifications. 


DC Low and Standard Voltage— 


| Induction (Shaded Pole Only)— 
AC—DC 1/500 to 1/10 H. P. 


SIGNAL ELECTRIC MANUFACTURING CO. 
Dept. B-6 Menominee, Michigan 





Behind lower grille is speaker unit; behind upper one, 
resistance heater and fan. 


ered “koiled kord.” On the interior of the junction box 
is a 10-amp fuse which controls the two heaters at each 
station and which enables the heaters to be disconnected 
in the summer without affecting operation of the speaker. 
Power is supplied at 110 volts to the 250-watt heaters, 
which are G-E calrod units in the form of a “keyhole” 


4 Fou, prod product involves a i ; ; 
tening operation—wood loop. Control is by toggle switch. 


oo Inheic. comporision eo comme aw All materials and components were selected to with- 
an cos es ee : — ij stand outdoor service. The speaker is a General Electric 
aa ae ee aeaet ts ae product and is an all-weather model. The 51%4-in. paper 
ee 7 5 cone is impregnated with a waterproofing material. Voice 
sucomatcally fed, inserted and strane rary coil mounting is thin-gage aluminum in place of a paper 
Pedal by the quadruple ners Hep dajestavie ar product. Cork gaskets seal the cone into the speaker 


Rivet, Setter. Single, [= housing. Heater coils are sheathed in stainless steel. 


double. and and waate setters are CanyAs $0005 s ‘ ; 4 : ; 
Four bladed fan impeller is 3 in. in diam and is alum- 


CASH REGISTER 
« 


Quick change hoppers aval : facrnea aan inum. Fan is mounted on a stainless steel armature 
/ able some models to switch quickiy aia Sat abt j ° a 7 ; | ee 
Q iar to tall cocks docs ap udacber. tonttr ae shaft of a fractional horsepower motor. Aluminun 
/ Gi models clinch grommets, eyelets, staples ss motor housing is zinc chromate treated for corrosion 


and Dzus fasteners and insert drive screws— a pom ; . , . 
all automatically. mercoueetee resistance. Housings are aluminum and are anodized to 


won NG #Oar0s 


en a CLINIC il a depth of 0.010 in. p00 


Loose. Ear jon 
(UGG Ge 


your product is small, send us an unfas- Mik SOTTLE Caares 


teacds sample. Fe it’s large, send a sub-assem- ee a. 
bly. We will gladly enalyze your iver and faba Using Electronic Leak Detector 
problem, fanaa fivet an sereiceaarons 
vet eaumeaeie etter need ed Soe non? Nes ° ° e .s . 
| snd escimace production rates that can be oe Hydraulic elements of electric thermostats with switch 
oo roatrats ror diaphragms operated by liquid expansion must of neces- 


TYPEWRITERS 


VENTHLAT . . 
. wre ncones sity be tested for leakage during manufacture. Normal 
PPR VG CHICAGO RIVET & MACHINE CO practice is to apply air pressure up to 50 psi and sub 
m a Same: ee: merge the assembled elements—pressure sensitive bulbs, 
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Aluminum Is 
many metals... 


Aluminum is many metals with 
many characteristics . .. 


High conductivity, as in 
bus conductors of Alcoa 
E.C. (Electrical Conductor) 
Aluminum, 


High strength, to resist 
forces as in cast bus 
insulator rings. 


High reflective 
ciency, as in lighting re- 
flectors finished by the 
Alzak* process. 


insure good performance...GET THE RIGHT ALCOA ALLOY 


Correctly engineered Alcoa Aluminum can give 
you a better product—often at lower cost— 
and build better acceptance for your equipment 
and your organization. 

For example, the cast aluminum bushing 
illustrated. It is cast from the right Alcoa 
Alloy for the job it’s to do and is approved by 
Underwriters’ Laboratories. Right metal plus 
good design make it tough, strongly ribbed for 


extra endurance, deeply threaded for easy, sure 


*Patented Process 


ALCOA ALUMINUM 





ageless, such as 
meter housing. 





tightening. Aluminum, most versatile of modern 
metals, can be fabricated by all commercially 
practicable methods — often with less costly 
equipment than is needed for heavier, harder- 
to-work metals. 

To make sure you get all the advantages 
your aluminum product should have, consult 
your nearby Alcoa sales office. Or write 
ALUMINUM COMPANY OF AMERICA, 663 Gulf 
Building, Pittsburgh 19, Pennsylvania. 





INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE * ROD - BAR -- TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS > IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS * FASTENERS + FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 
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ro: ion resistance, 
at makes products of 
Alcoa Aluminum virtually 









































capillary tubing and diaphragms—in water. Escaping air 
bubbles indicate defects. Testing of such devices at the 
Bridgeport Thermostat Division of Robertshaw-Fulton 
Controls Company has been speeded up considerably 
through the use of a General Electric type H leak detec- 





G-E Type H portable leak detector is used to detect 

minute leaks in various types of hydraulic thermostats. 

Long units in foreground are used in refrigerators; 

round units in steam traps on railroad cars, and coil type 

being inspected are used in protective assemblies for 
oil-filled transformers. 


AY Tats ee) me | ere | 

tor, pictured. Freon, a halogen gas used in domestic 
electric refrigerators, is introduced as a tracer into the 
PRICE OF A STANDARD _ closed thermostatic systems. The operator then passes 
the instrument nozzle over the soldered joints. Accord- 
ing to laboratory technicians, leaks can be detected in 
about one-quarter the time it took formerly. OOO 


because all 130 relays 
— Motorized Labeller 


With a motor-driven roller speed of 90 fpm, this new 
label gummer can serve two operators, reducing the 


Standard Interchangeable Parts motions required and cutting the cost of the operation. 


In addition. less adhesive is used and is applied more 


Like words made from an alphabet, Ward Leonard’s uniformly than by manual methods. Labels are stacked 
complete line of 130 Relays is built to one basic design on the feed plate and fed by hand to the rollers which 
which permits using standard, interchangeable com- apply a controlled thickness of glue. 

ponents—fingers (A), blowouts (B), contacts (C), for : 


example. 

For single pole, double pole, three pole, or whatever 
is needed, Ward Leonard engineers select from mass- 
produced components to give you the results of a 
special for the price of a standard. 

Write for Bulletin 130. Ward Leonard Co., 34 South 
Street, Mount Vernon, N. Y. Offices in Principal cities 
of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
RRL -E wneud Cote 


Motor driven label gummer made by King Sales and 
Engineering Co., San Francisco, has roller driven by 


slotted shaft to permit ready removal for cleaning. 


penne noemmensenon 
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Silicones Pay Off 
In a Buyer’s Market 


Your customers are demanding more for their 
money. Offer them better performance, longer 
life, greater reliability or reduced maintenance 
costs and they’ll listen. Design all four of those 
basic sales appeals into your product and they’ll 
buy. You can do that in many cases by taking 
advantage of the exceptional stability of Dow 
Corning Silicones. 

For example, you can give your customers 
permanent lubrication by using DC 44 Silicone 
Grease. DC 200 Silicone Fluids enable you to 
design more compact hydraulic systems or 
make wider use of viscous damping. You can 
increase the power per pound ratio in electric 
machines by 50 to 100 per cent and you can 
increase the life of electrical equipment by a 
factor of 10 through use of Dow Corning 
Silicone —Class ‘‘H’’ —Electrical Insulation. 





P.O O COURTESY THE ELECTRIC PRODUCTS COMPANY 








RESISTORS 


Resist Violent 
PCy Se be ae Me it ey 


DC Silicone Electrical Insulation and DC 44 Silicone because call parts are 
Grease improve the performance, cut maintenance and 
increase the life of E. P. Electric Chassis Dynamometers. 


Typical application for Dow Corning Silicone 
Electrical Insulation is the Electric Chassis 
Dynamometer made by The Electric Products 
Company of Cleveland. Complete performance 
testing of automobile engines without actual 
road tests makes it necessary for the armature 
coils to absorb so much energy that operating 
temperatures are in the range of 400° F. Under 
such severe conditions, only Silicone Insulation 
and DC 44 Grease give long and trouble-free 
service. 

Among many other applications, Silicone Insula- 
tion is used in building compact, high powered 
solenoids; portable welding transformers; bus 
generators and industrial motors. For more 
information about Dow Corning Silicone Elec- 
trical Insulation, write for pamphlet No. G11L6. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
Atlanta « Chicago « Cleveland « Dallas « Los Angeles « New York 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 
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MATCHED 
for thermal characteristics 


Switch the temperature back and forth from 340 to 
—55°C, over and over, and still you won't affect the 
stability of Ward Leonard Vitrohm Resistors. 

Reason is: Ward Leonard, making all components*, 
can control thermal characteristics so as to survive the 
greatest temperature variations. 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

*Vitreous enamel coating and ceramic cores formulated 
and made by Ward Leonard... wire drawn to Leonard's 
Specifications. 


WARD LEONARD 
ELECTRIC COMPANY 


PRR eule- EE nyncered Coritiols 


ei 





217 





218 


FL. Myers assures 


Unit-Bearing Fan 


Washing Machine 


SAYS MR. C. GINN, Vice President and Gen- 
eral Manager of the F. E. Myers & Bro. Co., 
one of the leading water pump manu- 
facturers: ““We regard the use of standard 
motors for pump and water system service 
as an important advantage to our cus- 
tomers. Motor exchange plans, made pos- 
sible by the use of standard motors, en- 


able the user to get his pump back in op- 
eration with a minimum of delay. Any 
interruption of water supply is serious 
and, if extended, may be disastrous, 
especially to farmers. The use of standard 
motors and consequent ease of replace- 


-ment and service is a big talking point for 


our products.” 


More for your money with 


STANDARD G-E Fractional-Horsepower MOTORS 


oe 


eee 


Oil Burner 


Machine Tool 


ie 
fs 


Gas Pump 
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Hermetic Refrigeration 








CUSTOMS SUUSTACHON 


WITH 
GENERAL ELECTRIC 


eTANDARDIZED <== MOTOR 


Here’s the motor that F. E. Myers & Bro. Co. says helps make 
customer service a strong selling tool—the G-E General 
Purpose Capacitor-Start Motor. It is widely used on water- 
pumping systems, commercial refrigeration and air condi- 
















tioning compressors, industrial air compressors, material 
handling equipment, motorized tools, commercial laundry 
equipment... wherever high starting torque, long life, and 
minimum servicing are required. 

The General-Purpose (Type KC) has an open (dripproof) 
enclosure, 40 C rise, and a solid base. It is immediately 
available in ratings from 1% to 1 hp; 3450 to 1140 rpm; 
constant speed; single-phase, 60, 50, or 25 cycles. For more 
details, call or write your nearest G-E sales office. Apparatus 

Dept., General Electric Company, Schenectady 5, N. Y. 


t 
qnev'ee ae AND COMPACT 


Sleeve bearings are bored to a Sound design and the use of The sturdy end shields, rigidly 
mirror-like finish for long-lived, modern insulating materials has support the bearings and the frame 
quiet operation. Starting is packed a lot of motor into a little itself is all-steel, rolled and ma- 
snappy, yet quiet. space. chined. 


GENERAL @@ ELECTRIC —— | 


sf & 


Belted Fan Coal Stoker Jet Pump Shaft-Mounted Fan Sump Pump General Purpose 
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The Reserve Strength Built Into 


Assures 


Better Protection for Your Product 


Te minimize the chance for damage in shipping, and to create good will with 


your customers, take advantage of the extra strength found in Gaylord Boxes. 


Rigid standards that demand superior raw materials and continuous 
quality control through every step of manufacturing give Gaylord Boxes that 


reserve strength so important to the safety of your product. 


You'll find Gaylord Sales Offices in the cities listed below ready to help 


you solve your packaging problems. Call the one nearest you. 


GAYLORD CONTAINER CORPORATION General Offices: ST. LOUIS 


Corrugated and Solid Fibre Boxes New vem » tengo ° Son Francisco *« Atlanta « New Orleans «+ Jersey City * Seattle 
: Detroit « Indianapolis *« Houston « Los Angeles * Oakland + Minneapolis 

Folding Cartons Jacksonville * Columbus « Fort Worth *¢ Tampa « Cincinnati « Dallas 

Kraft Grocery Bags and Sacks Des Moines « Oklahoma City * Greenville * Portland « St. Louis * San Antonio 
Kraft Paper and Specialties Memphis « Kansas City * Bogalusa * Milwaukee «+ Chattanooga « Weslaco 

New Haven « Appleton « Hickory * Greensboro + Sumter « Jackson +« Miami 


ELECTRICAL MANUFACTURING 










Varglas Permafil Tubing 
excels oleoresinous and other 
synthetic coated tubing in 
several important performance 
characteristics. Outstanding 
among these are: 


CB roucnness & HEAT AGING 


a 
a 
Remains pliable even after severe flex- am Withstands more than 2,000 hours at 
ah 
a 





ing. This new tubing can be twisted, bent ° ° 
or tied in knots with no loss in its dielec- 105° to 110° C., 1,000 hours at 125° C. and 
extensive periods at 150° C. 


tric value (7,000 volts). 


af 
BEER HERE REE BERBER ERB EES 
# 
@’ SOLVENT RESISTANCE BAKING 
Is relatively immune to alcohol. Pe- Can be after-treated in baking and 
troleum and aromatic hydrocarbons have varnishing operations—reacts better than 
only slight effect after long exposure. . most oleoresinous materials. 


© AVAILABLE IN COILS 


—in standard colors and wide range of sizes. Meets or ex- 
ceeds all requirements of A.S.T.M. specifications. 


J] Send for FREE SAMPLE and complete data. 
a ee ee ee et a ee 


(a teen bila VARFLEX Corporation, 309 Jay St., Rome, N. Y. 
CORPORATION i Please send me full te as well as a sample of your new 











| : Varglas Tubing impregnated with G.E. Permafil. | am particularly interested 
Makers of . i ee ee aceuvebsbndakeneeen 
Electrical Insulating ' Cee cree creer ccc ce eee e cree reese ee eee ese ees ereerseeseesreeseseseeee® 

Tubing and Sleeving COC COCO E HOSE EH ere eeEEEES CEE EESEHSHECHSSSESESHSSO ESS OS ESS CESS 


Pee eee rere eereseeeeeeesresess ess eM. «cece ee DES eee eeeerreeeraereeeee 
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NOW ...get Lok-Thred’s 
greater strength . . more positive 
locking action . . in any size 


stud, bolt or screw 


Are you making full use of LOK-THRED’S 
proved advantages—and its availability in any 
size or type of threaded fastener? 

The revolutionary LOK-THRED design locks 
securely and becomes tighter in service . . . has 
much higher fatigue limits and is stronger in both 
tension and torsion than ordinary American 
National Threads...does not require selective fits. 

These and other LOK-THRED features may 
offer important application advantages in your 
products. For full information, write for LOK- 
THRED booklet, today. 


Md rt 


LOK + THRED 
fre 
FORM ee 
a AMERICAN NATIONAL 
THREAD FORM 


Note Lok-Thred’s larger cross 
section . . . and flat root surface 
instead of a relatively sharp 
“Vv”... as compared to the 
American National Thread 
form. Here’s the secret of Lok- 


Thred’s greater strength. 


THE NATIONAL SCREW & MFG. CO. 
alto i a / Cleveland 4, Ohio 


Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 So. Garfield Ave., Los Angeles 22, Cal. 
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These [Lhree 


ALLIED POWER RELAYS 


FROM SINGLE-POLE TO FOUR-POLE 


TYPIFY ALLIED VERSATILITY 


3-POLE & 4-POLE 
PO” TYPE RELAY 


This medium power 
relay is supplied with 
contact arrangements up 
to 4-pole double-throw. 
Standard silver contacts 
rated at 15 amperes for 
24 volts DC or 110 volts 
AC non-inductive. Coil 
rating 2.5 watts up to 
112 volts DC and 10.5 
volt-amperes up to 230 
volts AC. Dimensions: 3- 
pole 2-1/4” x 1-7/8" x 
1-5/8”. 4-pole 2-1/4” x 
1-7/8” x 2-3/16”". 


| Orie Aue Weer: 


types AS, BO 


, ; 
octal plug-in 
Te 


" 
soider-ty pe terminals 


and y 
eras be er te! hermet 


sealed, with choice ¢ 


SINGLE-POLE 
“AS"’ TYPE RELAY 


This small, light-weight po- 
wer relay is suppli with 
single or double-throw contacts. 
Standard silver contacts rated at 
5 amperes for 24 volts DC or 
110 volts AC non-inductive. 
Coil rating 1 watt up to 95 
volts DC and 3.5 volt-amperes 
up to 230 volts AC. Dimen- 
sions: 1-3/8” x 1-5/8” x 15/16”. 


DOUBLE-POLE 
“BO” TYPE RELAY 


This all-purpose power 
relay is supplied with 
single or uble-throw 
contacts. Molded insula- 
tion throughout. Standard 
silver contacts rated at 15 
amperes for 24 volts DC 
or 110 volts AC non-in- 
ductive. Coil rating of 2.5 
watts up to 112 volts DC 
and 4.5 volt-amperes up 
to 250 volts AC. Dimen- 
sions: 1-7/8" x 1-13/32” 
x 1-5/8”, 


ALLIED CONTROL COMPANY, INC. 


2 EAST END AVENUE, NEW YORK 21 
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you left your mofor running! 


Do you run your motor 24 hours a day, every day? That's all right, if it’s 
a Fairbanks-Morse motor, you can leave it on the job and forget about it. 
Fairbanks-Morse motors are built to take on the toughest assignments, to 
give the finest, trouble-free service. They require minimum attention .. . 
they assure lowest maintenance costs. Complete information about the full 
line of Fairbanks-Morse electric motors is contained in the handy POCKET 
PANORAMA. Write to Fairbanks, Morse & Co., Chicago 5, Ill. 


FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES © STOKERS © SCALES © MOTORS ¢ GENERATORS 
PUMPS + RAILROAD MOTOR CARS ond STANDPIPES © FARM EQUIPMENT ¢ MAGNETOS 





New Amacor Directional Signal for safer « 
mobile driving. Made by Ajax Manufact 
Corp., Detroit. Parts of Koppers Polystyrer 
molded by Motor City Plastics, Hazel Park, Mich 


Difficult molding problem. Small plastic 
parts with a large number of holes required 
a plastic with superior flowing and welding 
properties. Koppers Lubricated Polystyrene 
3 has proved highly successful. 


@ The designers of this new Amacor Directional Signal 
for automobiles have used Koppers Polystyrene in a 
way that not only cuts costs but results in a better 
product. 


The design called for a number of small plastic discs 
with as many as eleven holes and six depressions. This 
made molding extremely difficult as the cores for the 
holes were close together. By using Koppers Lubricated 
Polystyrene 3, which has excellent molding properties, 
they obtained an outstanding percentage of perfect 
parts. 


The novel design with plastic and zine die-cast, 


KOPPERS COMPANY, INC. 


Chemical Division Pittsburgh 19, Pa. 
Regional offices in New York, Boston, Chicago and San Francisco 


Unique switch design 
with 


Koppers 
Polystyrene 


eliminates soldered connections 


eliminated soldered connections, made assembly eas) 
with a large saving in labor costs. Koppers Poly- 
styrene replaced a more expensive plastic and gave 
the switch excellent electrical properties. 


What properties do you need in a plastic? 


Improved heat distortion temperature . . . low mois- 
ture absorption. . . transparency . . . unlimited choice of 
color . . . freedom from taste or odor . . . easy molding 
... low cost. You can find a type of Koppers Polystyrene 
that will satisfy your needs. Write for our booklet de- 
scribing the complete line of Koppers Perfected Plastics. 


y 


_KOPPERS 
4 


Hut 
| 
yy 


| 


Koppers wfeed Plastics 


“POLYSTYRENE “ETHYL CELLULOSE 
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Syncrogear Motor manu- 
factured by U. S. Electrical 
Motors, Inc. Single, double, 
and triple reductions in 
sizes 14 to 30 hp; 10 to 
10,000 rpm. 


or 10,000 rpm... makes no difference to 
SGU SINGLE ROW DEEP GROOVE BEARING 


The U. 8S. Syncrogear Motor is a geared motor with pyramidal stability. 
This motor is the combination of an efficient, compact, high speed motor 
with torque multiplying, built-in gearing. And the gear alignment is 
maintained by normalized castings, structural stability of design and 
SslSF Single Row Deep Groove Bearings. 

These rugged SSS Bearings withstand the severe operating conditions 
of the units, and at the same time help to reduce the operating 

costs of the motor. 


SSSI Single Row Deep Groove Ball Bearings find application in the motor 
field . . . wherever a shaft turns. Our engineers can help you with 


your bearing problems. SSF Industries, Inc., Philadelphia 32, Pa. °*8 


Electrical Equipment Bearings engineered by 
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o. 1,933,555 UPHELD 


Another Judgment Against 
Infringers in U.S. Federal Court 





| 
The validity of Patent No. 1,933,555 covering IDEAL | 
Solderless, Tapeless Wire Connectors has been sus- | 
tained by Court Decree. This was the judgment in a | 
suit filed by IDEAL INDUSTRIES, Inc., against the 
ATLAS COMPANY of New York City, who were in- | 
alienated hen: te: ene fringing the IDEAL Patent covering Wire Connectors | 


“IDEAL” clearly molded on the end. f il * 
of the coil spring type. 
Always insist on genuine IDEAL P & typ 


Te ee ee The judgment in favor of IDEAL INDUSTRIES, 
Inc., was entered April 18, 1949 by the United States 
District Court, South District of New York. 





The only other spring insert type Wire Connectors | 
sold under Patent No. 1,933,555 are marketed by: | 
Bryant Electric Company, Bridgeport, Conn.; Solar 
Electric Corporation, Warren, Pa.; and Weiss & 
Biheller Merchandise Corporation, New York, N. Y. 


It is IDEAL’s intention to continue to protect this | 
Patent by such legal action as may be necessary. : 


HIGH QUALITY PROTECTED 


As manufacturers of “Wire-Nuts” (the original Solderless, Tapeless Wire Connec- 
The spring insert in IDEAL tors), IDEAL INDUSTRIES, Inc., has for many years relentlessly endeavored to 
“Wire-Nuts” automatically twists the protect the best interests of the electrical industry by insisting on high quality. 
wires together and holds them in a 
vise-like grip as the Connector is ap- 
plied. The IDEAL connection is safe, 
vibration-proof and resists pull-out. 





Only highest quality materials are used in the manufacture of IDEAL “Wire- 
Nuts”. They are made to strictest precision tolerances and each Connector is indi- 
vidually inspected. The dependability of “Wire-Nuts” is proved through many years’ 
application in all types of electrical wiring—from 3 No. 10 up to 2 No. 18 solid 


APPROVED — IDEAL “Wire- and/or stranded wires. Many millions in use! 
Nuts” are listed by Underwriters’ 1 i 
Laboratories, Inc., and approved by IDEAL WIRE-NUTS ARE DISTRIBUTED 
other leading electrical authorities. BY AMERICA’S LEADING WHOLESALERS 
: *Trade-Mark Reg. U. S. Patent Office (No. 424,062). Only IDEAL Solderless, 


Tapeless Wire Connectors are packaged in yellow metal edge cartons and carry this 
trade-mark identification. 


IODRAL INDUSTRIES, Ine. Sa - e e 
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EXCELLENT BROACHING RESULTS 


MADISON-KIPP B77", yune dte castings 
\ 


ching, so often preferred by Tool 
gineers, is a complete success if 
‘Castings are produced by the 
ADISON-KIPP die casting process. 
‘mirror finish in the key-wayed 
illustrated, speaks for itself to the 


‘eye. 
} and designers find helpful 


by MADISON-KIPP 
se life work has been 
lication of die castings 
bur inquiries to the 
ison, Wisconsin. 


e Skilled cu DIE CASTING Plechanics 


ANCIENS ATELIERS GASQUY. 31 Rue du Marais, Brus- < : 
sels, Belgium, sole agents for Belgium, Holland, France, bd ee TATED aad cx LUBRICATION Renee) 


and Switzerland. 
Eee Me ee, 


WM. COULTHARD €& CO. Ltd., Carlisle, England, sole 
agents for England, most European countries, India, Aus- eae 9rrs AIR TOOLS 


tralia, and New Zealand. 
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contains latest information on 


/ FIBERGLAS* 


/ GLASS-BASE FOR 
| ELECTRICAL 


\ INSULATING MATERIALS 


\ 
\ a 





The new Sé-page “Fiberglas Glass-base Elec- | ae 
trical Insulating Mfrteriele_manuel+sfust Off 
the press. Contains performance charts, graphs, 
photographs and descriptive material on the 
complete line, including: Tape, Varnished 
Cloth, Saturated Sleeving and Varnished 
Tubing, Yarn, Cord, Braided Sleeving, Cloth, 
Laminates, Mica Combinations and Wire and 





Cable Insulations. 

Features selection factors—suggested uses— 
and other pertinent information that will help 
you determine the best Fiberglas-base material 
for a specific job. Lists the manufacturers of 
these insulating materials and tells you where 
you can buy them in your locality. 

If you manufacture, design, use, repair or 





Address: Owens-Corning Fiberge 
Products Division, Dept. 866, 16 E 
manual. 22, New York, or call one of the Owens-Corning Fiber- 

glas Corporation Sales Offices, located in 27 leading cities. 


sell electrical equipment you need this new 






OWENS-CORNING 


FIBERGLAS seta t eT 


sadwesee DRS Den Te 
MATERIALS 


*Fiberglas is the trade-mark (Reg. U.S. Pat. Off.) of Owens-Corning Fiberglas Corporation for a variety of products made of or with glass fibers, 
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Manufacturers depend on The 

Standard Transformer Company 

to furnish them with control trans- 

formers for their electrical equipment. 

For many companies the record of success 
with Standard Transformers dates back to 
1919. Crane, rolling mill, electric furnace, 
press, hoist and elevator operations give daily 
proof of Standard dependability. 

If you want a transformer designed to meet 
your special requirements, why not let Stand- 
ard’s experience and capable engineers work 
with you? They know how to obtain accu- 
racy and reserve capacity...compactness and 


operating efficiency. 


TLE 


PRU ak 


Accepted by people who 
know from experience | 


The Clark special control, shown here, is an ap- 
plication of Standard control transformers. The 
manufacturer, The Clark Controller Company, 
has used Standard transformers for over 20 years. 


Dry type (up to 1000 KVA and 


" Max. voltage ratings of 4800) 
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Tasteful use of Nickeloid Metal adds beauty 
to a functional application by Cory. 


CORY LINE EMPLOYS. 


PRE-PLATED METALS 


A pre-plated Metal, Chrome plated 
Brass, is being used by the Cory Corp- 
oration as material for the handle 
holder on its line of coffee makers. 
The application is interesting because 
it typifies how Nickeloid Metal can 
be used to add an important decorative 
touch to a functional application. The 
application is also interesting because 
of production savings. 


FABRICATION SHORT-CUT Pre- 
finished metals eliminate three costly 
production steps — plating, cleaning 
and polishing. With Nickeloid pre- 
plated Metals, the manufacturer simply 
fabricates, then assembles. Without 
damage to the lustrous finishes, Nickel- 
oid Metals can be stamped, formed, 
drawn, bent, soldered or spot welded. 
Where fabrication is unusually severe, 
the metal can be provided with a pro- 
tective coating — a pressure sensitive 
paper or a stripping type plastic film 
— which protects the metal during 
fabrication, then peels off easily and 
quickly. 

BROAD SELECTION Nickeloid 
Metals are platings of Chromium, 
Nickel, Brass or Copper to such base 
metals as Steel, Zinc, Brass, Copper 
or Aluminum. Some 17 different metals 
are available, each qualified to meet 


certain specific design requirements — | 
for beauty, durability, rigidity, pli-| 


ability, cost, corrosion- or rust-re- 
sistance. 


APPLICATIONS INCREASE As the 
pressure for lower prices increases more 
and more consumer goods manufac- 
turers are studying the advantages 


offered by Nickeloid pre-plated Metals. 


These advantages are usually several | 
fold, including lower fabricating costs, | 


faster production, smaller in-process 
inventories, increased product beauty 
and salability. Nickeloid pre-plated 
Metal is a product of the American 
Nickeloid Company, Peru 3; Illinois. 



















MORE SALABLE 


MATERIAL 


a 


MORE ECONOMICAL 


METHOD 









































LUSTROUS FINISHES, patterns, add new 
beauty, new sales appeal to a product. 


NICKELOID METALS require no plating, 
polishing before or after fabrication. 


You can forget plating and finishing problems when you switch to Nickeloid 
Metal. The finish is a/ready on — a lustrous, durable finish in a rich variety of 
patterns to add new beauty, new sales appeal to your product. Yes, Nickeloid 
pre-finished Metal gives you both a finer material and a lower-cost production 
method. Nickeloid Metals are available in sheets or coils in a wide range of 
gauges and tempers, plated one or two sides, bright or satin finishes of Chrom- 

ium, Nickel, Brass or Copper plated to base metals such as Steel, Zinc, Brass, 
Copper and Aluminum. Write today for samples and prices. 


Write for new “‘Sampler”’ 


containing representative samples 
of Nickeloid pre-plated Metals. 
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HE ADVANTAGES 





No other bushing or bearing 
can give you the same com- 


bination of features, speed @ 
in delive y and low cost available in An auto parts manufac. 
i ‘ . turer replaced ordinary 
Formeta and Bearings. For example, in a bushings with Formetal 


Formetal Bushing you can get a higher Rockwell 
hardness without loss of machinability. Oil grooves, 
oil holes, or cut-outs and other requirements can 
be engineered to your exact need...and fast! 


Superformed Bushings. 
Annual savings $16,800. 





We're not boasting when we say we can give you 
a substantial savings—figures prove it! One reason 
is that we specialize in bushings and bearings— 
what might seem like a “special” to you is standard Searings Sor thease 
production with us. Thousands of stock dies are viously used. Result: he 
always available for your use—at a real saving! E saves $13,800 annually. , 


FORMETAL 


BUSHINGS AND BEARINGS 


A motor manufacturer 
has substituted Formetal 

















Isn't it worth a few seconds of your time to get our 
facts and figures? Just write us and our engineer- 
ing department will tell you quickly whether 
or not we can save you money and improve your 
product. There’s no obligation. Our handy catalog 
will be sent if you so indicate. 







Auto assembly manv- 
facturer changed to For- 
metal Superformed Bush- 
ings — improved perfor- 
mance of assembly and 
saved $18,600 annually. 
















® LARGEST MANUFACTURERS OF SPACER TUBES IN THE WORLD 
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Does She 
Hold the Answer 


To Your Competition ? 
am 
L el" 


a 


ea 


Getting the jump on the rest of the field with 
a better designed product is still the best way to 
win leadership. The young lady is holding a 
Mallory product that helped to turn the home 
washing machine business upside down . . . and 
widen the national market tremendously. 


) It’s the Mallory Interval Timer Switch—the 
mechanical “brain” that makes possible the vari- 
ous steps in the cycle of filling, washing, rinsing, 
damp-drying, cleaning, and emptying modern 
automatic home laundries. This high-quality, low 
cost time cycle switch is responsible for the sale 
of millions of automatic washing machines. 


The automatic washing machine is only one of 
the many applications for the Mallory Interval 
Timer Switch. We suggest you take a moment to 
consider how the Mallory Interval Timer Switch 
could make your product more efficient and give 
it a new sales plus to get a jump on competition. 


Manufacturers and designers are invited to write 
for additional information. And our engineers will 
be glad to work with you in developing a timer 
switch for your product. 
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Precision Electronic Parts—Switches, Controls, Resistors 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 
Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Ways to Be Safe Instead of Sorry! 


HOW MANY PLACES IN YOUR PLANT OR PRODUCT DO 
YOU NEED THE PROTECTION OF MONEL FASTENINGS? 


How a Transit Company Put 
Monel Fastenings to Work 


Perhaps you have to take off your 
auto license plates only once a 
year. But chances are it’s a job 
you hate to tackle because the 
nuts and bolts have been ‘‘frozen 
tight’”’ by rust. 

A bus company has to do that 
job on scores of buses. But it’s not 
a tough job to one company we 
know. This company uses Monel 
nuts, bolts and washers to mount 
their plates. They never have a 
bit of trouble. And those Monel 


Outdoors or indoors... in water or 
in corrosive fumes...Monel* fasten- 
ings will be on the job long after 
ordinary fastenings have failed. 


Why? Because Monel fastenings 
give you extra protection against 
rust ... corrosion... overstressing 

.. Shock... vibration... heat... 
cold. 


Take corrosion. You get broad 
protection with Monel. It resists al- 
kalies, salts and most acids. It’s 
100% rustproof. 


Take mechanical properties. 
Monel offers plenty of “extras.” 
Compared to the free-cutting steel 
used in ordinary fastenings, Monel 
is 20% stronger. ... 30% more duc- 


tile... 40% tougher. 


Take extreme temperatures. You 
have no worry there. For Monel fast- 
enings are safe at high heat or sub- 
zero cold. 


And did you know this? Any type 
fastening you need is available in 
longer-lasting Monel. 


Surely, there are many places in 
your plant or product where you 
want (and need) the extra advan- 
tages of Monel fastenings. 


TEST A MONEL FASTENING, FREE! 
Write to Bob Johnson of Inco. Tell 
him your problem and the type and 
size you need. He’ll send a sample 
... plus the address of your nearest 
supplier. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. “Reg. U. S. Pat. Off. 


oe 


Monel Fastenings are stronger...tougher...safer 


fastenings will outlast any vehicle. 
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NICHROME ‘“senrrues- 


IN ALLEN-BRADLEY STARTERS 
‘ PROTECT ELECTRIC MOTORS 


¥! 
owas 
i 
\ 
i 
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Enemy number one of electric motors is overload —excessive current that 
causes motor windings to overheat, burn out. Here is an enemy of all motors, small or 
large, ready to go into action immediately a motor starts. Devices for protecting electric 
motors against overload, therefore, must be exceptionally dependable . . . must not fail 
to disconnect the motor from the line before a dangerous temperature is reached. 





FOR PRECISION-PROTECTION, ALLEN-BRADLEY OVERLOAD 
RELAYS EMPLOY NICHROME 


In controls of this type, the current that flows through the motor windings is used 
to heat Nichrome thermal elements in the overload relays. Thus heating of the relay ele- 


ment monitors the heating of the motor windings. When a dangerous motor temperature 
is reached, the heat from the Nichrome unit releases a contact arm in the relay, thereby 































ALLEN-BRADLEY 


RESISTO-THERM disconnecting the motor from the line. Given a few seconds to cool, the relay mechanism 
RELAY OPERATION can be reset by pressing a button—completing the motor circuit again. 
From 

Line STABILITY OF NICHROME ASSURES DEPENDABLE RELAY PERFORMANCE 







Relay Connections to Because of its uniform quality, superb corrosion-resistance, and retention of physi- 
Magnetic Circuit cal and electrical properties at high temperatures, Nichrome is unsurpassed for the 


Contacts accurate job the all-important thermal unit must perform in these Allen-Bradley controls, 
Op 
Thermal Position 
Element D-H ALLOYS AND YOUR REQUIREMENTS 
Soldered 


Ratchet If your products demand electrical resistance material of outstanding uniformity, 
high stability and long life, remember this application. Be guided by the example of 
Allen-Bradley and have Driver-Harris supply your needs. We fabricate the most complete 
line of electrical resistance alloys in the world, and will gladly make recommendations 
based upon your specific requirements. 


The heater stem is almost completely surrounded 
by a Nichrome thermal unit. A ratchet wheel is 
soldered to one end of the heater stem, and this 
engages a pawl which holds the relay contacts 
closed against spring tension. Sustained overload on 
the motor heats the Nichrome element which, in turn, 





heats the stem. Heat from the stem melts the solder, 


TYPE N17 Thermal Unit — TYPE N41 Thermal Unit — 





which frees the ratchet wheel. The wheel turns and wound with Nichrome No. 16 Nichrome No. 19 B&S gauge strip, 
releases the pawl, thereby opening the relay contacts. B&S gauge bare wire. 3.01 amps. 9/16-inch wide. 34.8 amps. 
f a ~~ Nichrome is manufactured only by 
J oO \ a 2 
‘gis Drriver-Harris C 
(oe .? ) river-fiarris Company 
b -) HARRISON, NEW JERSEY 
' "a . fD ) BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
> 9" aig. ¥.* 9 b f Manvfactured and sold in Canada by 
; ™ 9-10" La The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 





ca *T.M, Reg.U.S.Pat.Of. 





How SPEED helped catch “bugs” | 


| 











Final finish on pianos mysteriously going “sour.’’ Production 
halted. Lab needed X-ray diffraction camera to identify im- 
purity. At 9 a.m., 10-lb. camera was Air Expressed from 1100 
miles away, delivered 4 P.M. same day. Cost, only $3.58. 
Company uses Air Express as routine method to get sup- 
plies fast, keep inventory low. 


= 










That low $3.58 figure 
was total cost for Air 
Express and included 
door-to-door service. 
That makes the world’s 
fastest shipping meth- 
od exceptionally con- 
venient, complete, and 
easy to use. 


Scheduled Airlines er “ee 

carry Air Express ship- 
ments on every flight. 
Speeds = 5 miles a 
minute! Direct by air 
to 1300 cities; air-rail 


| 


for 22,000 off-airline | “- ®..., — om 
offices. Serves many rane wae 
foreign countries, too. one 


ee ~ 


Facts on low Air Express rates 


Pac of ante (4 lbs.) goes 800 miles for $1.54. 
ial tools (21 lbs.) go 600 miles for $3.87. 
(Every kind of business finds Air Express pays.) 


Only Air Express gives you all these advantages: Special pick-u 

delivery at no extra cost. You get a receipt for every shipment an 
delivery is proved by signature of consignee. One-carrier responsi- 
bility. Assured protection, too—valuation coverage up to $50 with- 
out extra charge. Practically no limitation on size or weight. For 
fast shipping action, phone Air Express Division, Railway Express 
Agency. And specify “‘Air Express delivery” on orders. 









Rates include pick-up and delivery door 
te door in oll principe! towns ond cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE U.S. 
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tor WED job * 


| Here’s a beer cooler, designed to hold ice 


and water, catch beer foam, and look at- 
tractive. Naturally it must have a corro- 
sion-resistant, indestructible, easy to clean 


| surface, with negligible water absorption, 


| and must not warp or distort, hot or cold. 


_| All these things at lower cost. That’s why 


it’s molded in one piece of gleaming black 
| Ace hard rubber. 


Your designs too may profit from the 
| distinctive advantages of the hard rubber 
or plastics compounds molded or extruded 
| by ACE— for corrosion resistance is only 
one of many big reasons for selecting Ace. 
If you would like to know more about these 
Ace materials — where used, properties, de- 
sign hints, etc— just write on your com- 
pany letterhead for the new 60-page Ace 
Handbook. 


nL MTOM ee UL 


1) MERCER STREET © NEW YORK 18, N- Y. 
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BEAT-HEAT 


ye ORNS 


“NOFLAME-COR” 


the HEAT-RESISTANT lead wire 


APPROVED BY UNDERWRITERS LABORATORIES AT 


4y 0 CENTIGRADE 600 VOLTS 


Manufacturers of Vacuum Cleaners, Refrigerators, Electric Fans, Business 
Machines and all other appliances should know about the exceptional per- 
formance of our Underwriter Approved “NOFLAME-COR” for use where immu- 
nity to heat is of extreme importance. Immediate delivery. All sizes. Solid and 
stranded. Over 200 color combinations. Write for engineering data and samples. 











¥ Flame Resistant / High Insulation Resistance ¥ Heat Resistant 
¥/ High Dielectric / Facilitates Positive Soldering V Easy Stripping 


V Also unaffected by the heat of impregnation— 
therefore, ideal for coil and transformer leads 


—$—$—[$[_———————— 
ee 
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“NOFLAME-cor’” 90° 





“made by engineers for engineers” 


CORNISH WIRE COMPANY, inc. 





605 North Michigan Avenue, 1237 Public Ledger ite , 
| Ghidion 3) 15 Park Row, New York 7, N.Y. ranean 6 i 
‘ MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTR $3.) 
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SURENG 


ELECTRICAL DEVICES 


—Choice of America’s leading manufacturers of 
washing machines, electric ranges, automobiles, 
record players and other machines that must satisfy 
millions of customers. 


If you want to find out how good or how bad your product is, 
just sell it to the general public. Whether it be a washing 
machine or an automobile you'll find out—but quickly! 


For a machine is only as good as its parts. If any of those 
parts fail to perform as expected or wear out before their 
appointed time, your customers will soon tell you about it— 
and their friends and neighbors, too! 


That’s why many of America’s leading manufacturers insure 
public acceptance in advance by specifying SORENG electrical 
devices—the kind they can be swre of. Soreng production line 
prices are a big help, too. For further information, write for 
Circular M96. 


QORENG ‘tonic: 


MAIN PLANT ¢ 1901 CLYBOURN AVENUE, CHICAGO 14, ILLINOIS 
BRANCH PLANT © 231 STONE STREET, FREMONT, OHIO 


MANY: DIFEERE? 
eS WiC ES 
V\UTOMOTIVS INDUS 


am 


ELECTRICAL MANUFACTURING 















COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 











———— BRASS 
Prepared Each Month by BRIDGEPORT BRASS COMPANY “B idgep rt” Headquarters for BRASS, BRONZE and COPPER 
co. 











Self-soldering tandem terminals are attached by machine which contains heating unit, 
Courtesy Patton-MacGuyer Co., Providence, R. I 


Cutting Costs by Mechanizing 
Slow Hand Operations 


Elimination of expensive hand op- 
erations is one of the important ways 
open to fabricators for substantially 
cutting costs. 


This is always a challenge to the in- 
genuity of machine and product de- 
signers to develop methods for chang- 
ing old-time hand operations to semi 
or completely automatic cycles. This 
may involve both the development of 
a special-purpose machine and the re- 
design of the product itself. 


Cutting High-Cost Soldering 


The method for soldering copper 
terminals to insulated wires is an ex- 
ample of such cost-cutting. Originally 
the terminals were handled individ- 
ually and required fluxing, tinning, 
bending and soldering with either an 
open flame or soldering iron. 

The mechanization of this job in- 
volved the development of a machine 
to do the job automatically, with the 
exception of inserting the wires. It also 
required redesigning the terminals in 
strip form. 


Progressive dies were made to blank, 
pierce and bend the terminals but not 
clip them off. This permitted tinning 
and depositing the solder on a mass 
production basis. The fact that the ter- 
minals remain joined until fed into the 
machine does away with the trouble- 
some problem of hand feeding individ- 
ual terminals which tend to tangle up. 


The machine feeds the roll of tan- 
dem terminals into a die. When the 
wire is inserted and the lever tripped, 
the die closes, cutting off a single ter- 
minal, bending the locking lugs around 
the wire and simultaneously applying 
heat to melt the solder. Instead of a 
few hundred by hand, the machine is 
capable of producing 1200 or more as- 
semblies per hour. 


Copper-Base Alloys Can Help Cut 
Fabricating Costs 


Copper, with its high electrical con- 
ductivity, is eminently suited for this 
job. It can be blanked, formed and 
clipped with minimum power. 


It is extremely ductile which permits 
the cold bending of locking lugs around 
the wire without breaking. Copper’s 
high heat conductivity makes it possi- 
ble to heat the terminal speedily, and 
dissipate the heat rapidly when the 
current is shut off. 


Product designers interested in cut- 
ting production costs will appreciate 
the fine workability and versatility of 
the copper-base alloys. Much valuable 
information on the characteristics of 
copper, brass, tin, bronze, silicon bronze 
and aluminum bronze can be gleaned 
from Bridgeport’s Technical Hand- 
book. Contact our nearest Bridgeport 
sales office for technical help on your 
metal problems. 








Did You Know... 
Bridgeport Brass 
Developed First Mike? 


It was 1867, two years after Bridgeport 
Brass was founded. The Union Metallic 
Cartridge Company (now Remington 
Arms) had returned a quantity of brass 
because it was “out of gauge”. 

S. R. Wilmot, superintendent, applied 
his “finger” gauge on several rolls and 
stoutly denied the charge. However, the 
customer’s gauge did not agree with Mr. 
Wilmot’s, or with a third. 

Mr. Wilmot then took matters into his 
own hands and called in Mr. Laws, of the 
Mechanical Department. He demanded a 
gauge with a calibrated moving part that 
would measure thicknesses accurately. 

Meeting emergencies was nothing new 
to Bridgeport Brass and soon the first 
“mike” was born. Mr. Laws made five 
more to fulfill requests from most impor- 
tant customers, but when more were called 
for, he rebelled. The firm of Joseph R. 
Brown and Lucian Sharpe was asked to 
take this task off his hands, 






& 3 


Granddaddy of the micrometer caliper—designed 
and made by Bridgeport Brass in 1867. 


With some minor modifications in the 
method of reading, the micrometer caliper 
of today is essentially the same as the one 
which Bridgeport developed for its own 
use in 1867. 


Industry is indebted to Bridgeport Brass 
for this universal instrument of precision. 


BRASS - BRONZE » COPPER - DURONZE — STRIP - ROD + WIRE > TUBING 


MILLS IN 
BRIDGEPORT, CONNECTICUT 


In Canada: 
Noranda Copper and Brass Limited, 
Montreal 


JUNE 1949 


a 
INDIANAPOLIS, INDIANA ~~ 


BRIDGEPORT BRASS 
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BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 


' Ay Established 1865 ~ 
(iaendrt’ 
Btidgepg District Offices and Ware- 
=) houses in Principal Cities 


‘ 
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: Hermetically Sealed Multipie Leaf Latching 


LEADING SUPPLIER OF RELAYS TO INDUSTRY 


a r nn 


» Plate Circuit 


an ultra small relay with wide application 
possibilities. Three variations — com- 
pare size with the candy drops, 


Sensitive 


Small Power 
Shock Proof 


YES, Potter and Brumfield is the leading supplier of 
relays to industry and offers a wide line of general purpose 
relays for nearly every application. 

We are tooled for many more standard relays and each 
is offered in a full range of contact combinations and coil 
specifications, or we can modify or build specials to your 
requirements, There are Potter & Brumfield sales engineer- 
ing offices in all principal cities, P&B standard relays are 
available at your local electronics parts distributor. 

Write for FREE 24-page RELAY CATALOG or send us 
your specifications for recommendation and quotation. 





ELECTRICAL MANUFACTURING 


ADDRESSING MACHINE 

AIR CONDITIONING EQUIPMENT 
ARC WELDER 

AUTOMATIC CHUCKING MACHINE 
BLUE PRINTING MACHINE 
BOOK BINDING MACHINE 
BROILER 

CASH REGISTER 

CHAFING DISH 

CIGARETTE VENDING MACHINE 
COMMERCIAL COOKING APPLIANCES 
CONE-DRIVE, WORM_ GEAR GENERATOR 
DENTAL MACHINE 

ELECTRIC IRON 

ELECTRIC RANGE 

ELECTRONIC MICROMETER 
ELECTRON MICROSCOPE 

FAN HEATER 

FIRETALARM CONTROL UNIT 
FOOD DRYER 

FOOD MIXER 

GEAR HOBBER 

HEADLAMP TESTER 

LIGHTING EQUIPMENT 
PERFORATING MACHINE 

OIL BURNER 

PLASTICS MOLDING MACHINE 
PUSH BUTTON STATION 

RADIO TUBE TESTER 

RAILROAD AXLE LATHE 

ROOM COOLER 

SNAP-ACTION SWITCH 
SOLENOID STARTING SWITCH 
SOUND ANALYZER 

SPHERE LAP GENERATOR 

SPOT WELDER 

TELESCRIBER 

TIME RECORDER 

X-RAY EQUIPMENT 


JUNE 1949 


YOUR PRODUCT, TOO, 
MAY BE AN 
AWARD WINNER! 


Si3 the founding, in 1935, of the 
annual ELectricAL MANUFACTURING 
Awarps IN Propuct Desicn, 
deserved tribute has been paid to 
engineers and designers of this 
broad category of products — 

all electrical in their operation 

or function. See pages 90-91 of 

the May issue for rules 

governing this year’s Competition 
which closes for entries 


on June 30th. 
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THERMOPLASTIC 
CORD SETS! 


yy, 








Power Supply Cord Type No. 18 POT-32. 
UL approved with heavy-duty cord and plug. 




























Power Supply Cord Type No. 18 POT-64 with PHALO 
Molded Plug and Line Switch. 





Power Supply Cord, Type Power Supply Cord with 

No. 18 POT-64, UL ap- PHALO Molded Plug and 

proved, with PHALO right- Molded Female Connector 

angle plug. (for use with television re- 
ceivers). 


PHALO plugs, molded to connectors, assures trouble- 

free assembly. Plugs are Underwriters’ approved, 
| and designed for appearance as well as utility. 
Built to your specification. 





PHALO Single Conductor and Multi-Con- 
ductor Fixture, and Machine Control Wire. 


Send for copy of 20 page 
illustrated PHALO catalog. 





mm 


HA 
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COMMERCIAL & FOSTER STREETS, WORCESTER, MASS. 


Manufacturers of Insulated Wire, Cables, Cord Sets 
and Thermoplastic Tubing. 
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Zime to file 
your Cutry 
for the 


llth ANNUAL 


ELECTRICAL MANUFACTURING 


PRODUCT DESIGN 
AWARDS 
COMPETITION 


and SILVER ALLOY CONTACTS 


aud BRUSHES 


Special—because these brushes or contacts 
are not stock items; every one is made with 
your particular application paramount in mind. 
Special—because they “live long’ under 
peculiarly severe conditions. Special—be- 
cause our material is designed to give extra 
fine service at high altitudes. May we work 
on your particular requirements? 

Write for Catalog S-104. 


SUPERIOR CARBON PRODUCTS, INC. 


114 GEORGE AVENUE ¢ CLEVELAND 5, OHIO 


MATT Cn 


BRUSHES ‘ 


VITOTY MO TNT 


ELECTRICAL MANUFACTURING 





THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 





This INCONEL spring holds its temper 
— to help keep things cool! 





































OT LONG AGO, the engineers at 
RANco, INc., Columbus, Ohio, 
came face to face with a challenge. 


What they needed was a metal for 
a guard spring. Its job: to protect 
capillary tubes on Ranco refrigeration 
controls from vibration and damage. 


A simple enough job — one that could 
be done satisfactorily by several metals 
you can name offhand. 


TAITLTIA LLL AALiL iii. 


But Ranco’s problem went deeper. 

Basically, it was a matter of design — 
design for economical production. With the 
right metal, they could assemble a complete 
unit in a single operation. 

And to do that, the spring, as part of a 
sub-assembly, had to pass through a brazing 
furnace during manufacture. Most metals would 
have been seriously weakened in the process. 


Of all the alloys tested, only Inconel* had the combination 
of properties needed to withstand brazing oven heat — and 


hold its shape and temper. The Inconel spring is tough — THIS LOW PRESSURE (20° vacuum to 50 pounds) 


refrigeration control is made by Rance, Inc., 


never-rusting — long-lasting. On both high- and low-pressure whe cleo ountatas other high eee (100 
Ranco controls, it absorbs vibration, protects the capillary aro emglaped te Gunn. Wheaton. and.guaiiegh 


tube and keeps it firmly in place. weet: so rey 


Other nationally-known manufacturers, too, have found that a 


Inconel and the other versatile Inco Nickel Alloys can solve 
difficult design problems. They help reduce or eliminate 


manufacturing operations; they make products work better and  =Monel* + “'K’* Monel + “R’* Monel 
serve dependably. “KR’’* Monel + Nickel + “D’’* Nickel 
“L’'* Nickel + “Z’'* Nickel 


feaot mate 


Can they do the same for your product? It’s easy enough 
for you to find out. Write and tell us what the problem is — 
and get our suggestions. No obligation, of course. "Ree. v. s. Pat. om. 


JUNE 1949 243 









Your Check-List of 
FEDERAL’S 


Selenium Rectifier 
Stacks . . . 





SELECT THE TYPE YOU NEED... 






























sei eecririee AnrmOr CIRCUIT AND RECTIFIER STACK “ 

STACK vours STACK CONN DIMENSIONS cman 

Get immediate delivery from “rors mare _ COM NNN ay aa OO So 
‘ 2 6CIABLXI 8 9 3%” We” 1 2001 
Dealer or Distributor 4 7CIABLX! 8.2 9 4" Me” 1 2002 
6 6 233CIABLXI 85 11 *B’ 4)" 1%" 1 2003 
8 28CIALX1 8.2 9 Oa" x4" 1'2" 2 2004 
234CIALX1 8.5 11 OMe" x4'/" US” 2 2005 


Now you can engineer your own AC 





















to DC power conversion. Just check 2 aun ts 3%" 2s" 1 2006 
a 7BIABLX! 9.4 18 4% 20" 1 2007 

. . ’ 6 6 33B1ABLx1 10 18 ‘At 4%" = =—-2'"%e" 12008 

your requirements against Federal’s > Sel 94 80 Cie he 2 ee 
2 34B1ALX1 18 OAs” 2's” 2 2010 





list of Packaged Power and order 



















ol 2 GBIABLXI 1618 3%" Me" 12011 

what you need. Dealers and distrib- 4 7BIABLX! 16.318 oa" 2012 
12 6 233B1ABLx1 168 22 ‘A’ 4%" 2%" 12083 

utors stock these popular standard 8  2BBIAIX! 16.3 18 CA's” 2%" 2 2014 
12 -234BIALXI 16.8 22 Oh'xA'h” 2a" 2 2015 












sizes, and can fill your order prompt- 
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This list includes but a fraction S i ana a ee a a” ee 



















of Federal Stacks—many more 

















2 206B2ALX1 41 44 3%" We” = 3 2021 
« 207B2ALX1 41.5 44 4" Me" 863 2022 
types have been developed for spe- so 6 wmmass: {foo os} am 
> ° : 8 228B2ALX1 41.5 44 6%0"x4'p" 3%" 4 2024 
cial applications. Our engineers al- 12 134B2ALX1 42.5 52 Ohne” 5” 4 2025 
























ways stand ready to cooperate in the 2 TO6B2ALX1 45 52 3%" (7 ar 2026 
: 4 07B2ALX1 45.5 52 4” Me” 3 OR 
design of any new stack you may 36 6 13982A1x1 467 52 Ahh” 3028 
Ss 8  128B2ALXI 45.5 52 OA'xs'h” Be" 4 202 
require. Send for handy “Packaged 12 134B2ALX1 46.7 52 O'xah” 5” 4 2000 





















Power” check list. Write Depart- 2  208B3AIX1 61.5 66 ~~ SCOSC«D 
4 —- 207B3ALX1 6266 4%” «= ath” 3 2082 

ment F-516. 48 6 13383Ax1 635 78 ‘A’ a” OA" 3 2083 
8  228B3ALX1 62 66 OA'xs'h” 4'¥%0" 4 2034 
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—_ 5S  104BOSALXI 148 156 Aa"sq. 4h" 5 (2088 

Federal, America’s oldest and larg- . an seem a OO 

est manufacturer of Selenium Recti- 120 2. 106B6AILx1 149 156 “At 3%” =o" = 
; 4  1O7B6ALX1. 151. 156 "Oh" 

fiers, also has a complete line of = Gees tap tee a (Kh 208 





Miniature Selenium Rectifiers, rang- 
ing in size from 65 Ma. to 500 Ma. 





Federal ns 
lelephone and Radio Corporation \ 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey | RATORIES, Nutley. N. J... . a unit of 
\ 1 T & T's world-wide research and engi- 
. in Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P.Q. + neering organization 
An T&T Associate Export Distributors: International Standard Electric Corp., 67 Broad St., N.Y. , 
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HERE'S PACKAGED P OWER ON TAP! | 



















Tapping Electrical Switch Boxes at the Rate 
of 38 Per Minute 


This machine was designed and built by the Govro-Nelson Co. 
to tap 2 holes, 4 holes or 6 holes as required in various electrical 
switch boxes. 


It incorporates 4 Model “KT” Govro-Nelson Tapping Units 
(2 with 2 spindle heads) and a Geneva movement indexing dial 
electrically interlocked with the Units and wired to operate 
on manual or automatic cycle. It performs up to 6 tapping 
operations at once, completing 38 pieces per minute. 


If you have similar operations, send samples and part prints 
and we shall be pleased to recommend the proper Automatic 
Units or quote on a complete set-up. Literature sent upon 
request. 





GOVRO-NELSON CO. 


Machinists of Precision Parts 
pcg ial for 25 Years 
Oe ree 1933 Antoinette, Detroit 8, Mich. 
Send for literature giving list of prominent users, 


4 Ad 
together with typical applications covering oy aaa te oi ins 


different types of tapping and drilling operations. 












PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambien® 
temperature changes from —40° to 110° ¥ 
. . . Hermetically sealed; not affected By 
altitude, moisture or other climate changes 
. . - Explosion-proof . . . Octal radio base 
. .. Compact, light, rugged, inexpensive . . . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 





een | VITREOUS ENAMELED ROUND 


scaisaesiinimainn POWER RHEOSTATS 
VANES APPROX. | OMLY | with SPRING-HINGED CONTACT 
- 30% : 2% ARM for unchangeable constant 
.°*"Amperite REGULATORS are the simplest, contact pressure. UL APPROVED 


lightest, cheapest, and most compact method 7 sizes: 50 to 500 WATT 


of obtaining current or voltage regulation cerns 
os Bee Conents of AMD tot MnOn. » = | For Full Information, request CATALOG 


Hermetically secied; not affected by aliteda, R ‘a » 4 34 a E @) S vi Cc @) . 


ambient temperature, humidity. 
Write for 4-page Illustrated Bulletin. 


‘ aiid i aaee ee 


561 Broadway, New York 12,N.Y 
da: Atlas Radio Corp., Ltd., 560 King St., V oer 


BALDWIN ,L.1., N. Y. 
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For LOWEST COST 


Where Performance Counts— 


Look to BERYLLIUM-COPPER 


Dollar-conscious designers are saving money by con- 
sidering the following factors which influence the over-all 
cost picture. 


@DESIGN — Beryllium-copper’s high strength makes possible 
smaller parts and lighter sections. This means important 
cost savings through smaller units, increased sensitivity 
and added flexibility of design. 


@FABRICATION — Through heat-treatment beryllium-copper 
offers economies in fabricating severely formed parts re- 
quiring good strength. Parts are readily machined or 
formed in the unhardened condition, then hardened to 
maximum properties by a simple, low-temperature heat- 
treatment followed by uncontrolled cooling. For example, 
annealed BERYLCO 25S strip withstands the severest 
forming and reaches an ultimate tensile strength of 175,00C 
psi after heating for three hours at 600° F. Where less form- 
ing is required, cold-rolled tempers give correspondingly 
higher tensile values. 

Also, absence of grain direction in moderately cold-worked 
strip permits efficient use of stock. 


@INSPECTION AND ASSEMBLY — Uniformity of parts over 
large production runs reduces rejects and inspection costs, 
permitting spot checking instead of 100% inspection. Where 
necessary, fixture hardening insures dimensional control 
to a degree not otherwise obtainable and eliminates ex- 
pensive hand adjustment during assembly. 


@ MAINTENANCE — Positive action as measured by resistance 
to relaxation and drift offers savings through less frequent 
calibration and reduced labor charges. These features are 
of particular significance in contacts, diaphragms and in- 
strument springs. The stability of beryllium-copper prevents 
loss of tension in electrical contact springs, the cause of 
frequent adjustment in the field. 


@REPLACEMENT — High elastic and endurance strength, to- 
gether with excellent resistance to corrosion and wear, 
means longer life with increased efficiency through fewer 
breakdowns, preventing disruption of vital services. In ad- 
dition, part failure may lead to replacement expense many 
times greater than the expected saving through specifying a 
cheaper material. This is particularly true for cams, springs, 
bushings and similar inconspicuous parts on whose faithful 
service depends the continuous operation of complex ma- 
chinery. In such applications, beryllium-copper frequently 
offers the lowest cost answer. 


Write today for literature, or if you havea 


design problem, send us full information 
with a drawing or sample of the part. 


Sie BERYLLIUM CORPORATION 


Dept. 5, Reading 5, Pa. 
































SEE THE SPRINGS SHOWN ABOVE? 
The difference in their appearance is quite obvious, 
but the difference in their uses—and in their prices— 
is not so readily apparent. To find the most practical 
springs for the purpose at the most practical price 
is not always a simple task. 

Lewis Spring engineers, in working with design 
engineers and others charged with the responsibility 
of selecting springs, take pride in helping find the 
right springs at the right price. Many manufacturers 
have saved hundreds and thousands of dollars by 
using Lewis recommended springs instead of “fan- 
cier,” more expensive types. 

With buyers more and more price-conscious, now 
is the time to reduce your unit costs. Check your 
products for possible big savings with the use of 
equally effective but more economical springs and 
wireforms. There is a Lewis Spring Engineer near 
you who will be glad to help you. 


LEWIS SPRING & MFG. CO. 


2646 North Avenue, Chicago 47, lil. 


9 







PRECISION 


SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS 
OF EVERY TYPE AND MATERIAL 
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Maybe you have a job that you never 
dreamed could be done with a V-belt. Per- 
haps we at U. S. Rubber can help—we are 
constantly solving such problems. . . some- 
times by designing V-belts which help safe- 
guard human life—on submarines, for 


example. 

U.S. Rubber engineers have designed a 
V-belt as small as 434 inches in circumfer- 
ence, and as large as 55 feet. They have 
solved such a wide range of V-belt problems 
that today, if you want “a special” in a 
hurry, chances are it can be obtained with- 
out making a new mold. 

For more information, write Mechanical 
Goods Division, United States Rubber 
Company, 1230 Avenue of the Americas, 
New York 20, N. Y. 












Top Rubber Cushion in 
closely-engineered bal- 
ance with the lower sec- 
tion... to keep cool under 
constant stretch and turn. 


Equa-Tensil Cord Section 
—all cords scientifically 
placed, each pulling its 
share of the load. 


A sturdy level cushion 
for the Equa-Tensil Cord 
Section. Provides struc- 
tural firmness for V- 
Grooves and over the flat 
pulley of V-to-fiat drives. 
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Do You Have 
a Problem in 


UML hed 
WHEELS 7 





. Ss. RAINBOW 


V- BELTS 


WITH THE EQUA-TENSIL 
CORD SECTION 


UNITED STATES 
RUBBER COMPANY 
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Are you tapping 
this source of 


helpful data? 


Eracu month a wealth of technical 
literature dealing with properties and 
applications of metals, nonmetallic ma- 
terials, electrical and mechanical parts, 
finishes, etc., is made available by man- 
ufacturing sources. 


Advance copies of these new bulle- 
tins, booklets and catalogs are care- 
fully checked and evaluated by editors 
of ELECTRICAL MANUFACTUR- 
ING. Those releases judged to be of 
greatest significance to you, the prod- 
uct development engineer, are tersely 
reviewed in the monthly feature “Lit- 
erature ... Yours for the Asking.” 


Why not check immediately pages 
157-158 for the current month’s offer- 
ings? Use the handy reply card to re- 
quest those pieces that tie in with your 
current needs or which you would like 
to have on tap in your files for future 
reference. 


And make it a habit to check this 
literature facility each month. You'll 
find it a good way to keep abreast of 
new developments in materials and 
components that can aid you in your 
product design planning. 


Keep your “new literature” refer- 
ence file alive and up to date! 









Different 





Prices Reduced 28% to 55% on 
same capacity 

Twice capacity of older models 

Hydrogen pressure increased 

No sputtering or false contacts 

No deterioration from inactivity 

Withstands higher temperatures 

Lower operating angles 


> 


5 new models 
EPS 
Kt COo, 


Nem ove CER paEssur® 
\wr 


SA Cy 


MERCURY SWITCHES and RELAYS 


DURAKOOL, INC., 1010 N. MAIN ST., ELKHART, INDIANA 
IN CANADA: CONTROLITE ENG. & SALES, LTD., TORONTO 5, ONTARIO 


ask for Bulletin 525 
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ENGINEERS AT 1.R.E. CONVENTION AND JOB- 
BERS AT RADIO PARTS SHOW SEE PEERLESS 
20-20 TRANSFORMERS PROVEN BEST 
BY SQUARE WAVE TEST 


Photos show square wave response with 
11,000 cycle fundamental frequency 


Square waves provide the most rigorous 
test of an audio system and give indisput- 
able evidence on transformer perform- 
ance. These square wave tests were made 
under conditions simulating actual trans- 
former operations, that is, square waves 
were fed from a balanced generator 
through resistors equivalent to the plate 
load of the tubes. A non-inductive resist- 
ance load was used on the secondary. All 
transformers were demonstrated under 
identical conditions. No compensation of 
any kind was used. A switching mechan- 
ism was arranged to give an A-B com- 
parison between any of the transformers, 
All competitive transformers (as well as 
the Peerless transformer used) were se- 
lected from jobber stock items of leading 
transformer manufacturers. Only the 
highest priced “high quality’’ transformer 
of each manufacturer was chosen. Equally 
decisive comparative results were ob- 
tained at all other frequencies from 20,000 
down to 20 cycles. Let Peerless figure on 
all of YOUR transformer requirements. 


PEERLESS ELECTRICAL 
paopucts pivision WM ae 

* Homo 
161 Sixth Avenue, New York 13, N. Y. 


1161 N. Vine Street 
Holly wood 38, Cal. 
FRAZAR & HANSEN LTD. 
301 Clay Street, San Francisco 11, Cal. 
Exclusive Export Agent 
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for keeping up SELF - LOCKING 
superior performance... — SET SCREWS 


we give yOu 
MELMAC PLASTIC 1502 


he "4. they won't 
. [/ 







shake loose 


Machine failure from any cause is expensive 
| — in downtime, repair costs, lowered pro- 
duction, poor deliveries and loss of customer 


RCA Victor television tube holder; molded | goodwill. Frequently such failure is caused 
by Mack Molding Co., Wayne, N. J. 





by the loosening of set screws holding vital 


RCA Victor selected MeLMac Plastic 1502 for the machine parts together. 


television tube holder pictured above because . . . UNBRAKO Self-Locking Set Screws won't 
1. It has exceptionally high resistance to arcing and | shake loose! Their exclusive knurling 
tracking. | makes them exceptionally vibration-resistant, 
2. It provides the strength and dimensional stability re- prevents “creep” and subsequent loosening 
quired for accurate, long and economical performance. of the screws. They “stay put”, even under 


3. It offers ease of moldability — molds well around | the most chattering vibration. 
metal parts. é 

UNBRAKO Self-Locking Set Screws can 
4. It assures low shrinkage, low water absorption, low 


specific gravity. | be real “Vibration Insurance” for your 
: production machinery. And remember, they 
make an impressive selling point when you 
use them on your finished products. 


Want complete technical data about this remarkable 
material? Contact your regular molder or us. We'll 
be glad to work with you in adapting MeLMac 





Plastic 1502 to any part or product you have in mind. | Our folder 658-1 gives you further details. 
*Reg. U. S. Pat. Off. Write for yours today! 
AM ] | 
| ERICAN Gaanamid company | @ > S STANDARD PRESSED STEEL CO. 
, PLASTICS DEPARTMENT | - - BCX 594, JENKINTOWN, PENNSYLVANIA 
35 ROCKEFELLER PLAZA, NEW YORK 20, N. ¥. , “Serving Industry continuously since 1903 through Industrial Distributors” 


‘ 
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LAUNDRY 
DRYERS 





Combines heating 
and timing controls 





in a single unit. Han- Tat 
dies both motor and | 1 Set temperature. 

° ° ° 2 Push starting button to en- 
electrical heating cir- ergize heater and motor. 





cuits. Amount of 3 When temperature is reached, 


moisture and weight 
of clothes scientif- 
ically determine 
length of time dryer 
Operates to automatically produce degree of 
dryness desired by operator. Control cuts heat 
switch when correct internal temperature is 
reached, but motor continues to run-until all 
stored heat in drying chamber has been utilized. 

Economical to install — produces maximum 
operating efficiency of appliance. Write for in- 
formation. 






connected and motor con- 
tinve to run. 
4 After cooling approximately 
20°F., motor cuts off avto- 
matically. 










in home and industry, EVERYTHING'S UNDER CONTROL 










heater is automatically dis- - 









INFINITE 
VARIETY 


in ELECTRIC 
SWITCHING 


They are the shapes of the 
standard contact elements 
used in ESCO multi-pole, 
rotary, detent switches. These 
elements, specially assem- 
bled to meet your particular 
switching requirements, per- 
mit a single control handle to 
operate a multi-pole, multi- 
stage, multi-position switch. 


An infinite variety of circuit sequences can be 
obtained by proper assembly of the contact 
terminals, rotor blades, detent plates, and frame 
elements of which ESCO multi-pole, rotary, 
detent switches are composed. Whatever the con- 
trol function you require...it can be obtained 
with an ESCO switch. 


THESE SPECIFICATIONS 


cover wide operating needs 


RATINGS ......00. 10A, 125 VAC — 
5A, 250 VAC 
ee One to 40 
POSITIONS ....... 4, 8, or 16 
HANDLES ........ Oval, pistol-grip, 
removable 
MOUNTINGS ..... Base or panel 


CONNECTIONS ... Side 
COST ... below that of most “standard” switches. 


Write today for data sheets showing the structural details 
that provide. ESCO’S unsurpassed versatility. 


PROMPT DELIVERY 

For your heavy-duty applications, 
specify ESCO rotary snap switches... 
available in current ratings up to 200 
amperes at voltages up to 460 a-c. 






‘Robertshaw & 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY 


YOUNGWOOD, PENNSYLVANIA 
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RO SWITCH COR 


193 BROAD ST. WEYMOUTH 88, 








ISUALIZE a market checker board with more than 

1800 squares...each square representing a different 
type of machine, appliance, apparatus or equipment—all 
electrical in their operation or use. 

Visualize a market comprising all the manufacturers 
of each of these products — from adding machines to 
x-ray equipment, from grills and griddles to lathes and 
locomotives, 

Visualize a market made up of the designers, engineers 
and executives who are responsible for the development 
of all these products, and who select and specify all the 
things that go into their manufacture... materials, metals, 
electrical and mechanical parts, equipment, finishes, etc. 

That is the broad and diversified market you reach when 
your advertising appears in the pages of this publication. 

ELECTRICAL MANUFACTURING strikes a common 
chord among the designers of all electrical products 
because it deals with their basic interests and problems 
...the application of power and control, the integration 

99% Personalized Readership of heat, light, electronics, the specification of all electri- 
among the Engineers, Designers cal and associated mechanical elements. 
and Executives responsible Through this singleness of editorial policy, the makers 


for the development of all of all electrical products are merged into a single market 
electrically operated machines, 


; ‘ unit... yours to cultivate for volume sales. 
appliances and equipment. 


ay Y \\ aeons — THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N. Y 
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MATERIALS @® METALS @ ELECTRICAL & MECHANICAL PARTS e@ EQUIPMENT e 


FINISHES 


A monthly classified index of those finished product components and 
services as advertised in the pages of ELECTRICAL MANUFACTURING 
Consult the actual advertisements of those companies whose names are listed 


under different headings. 


ADHESIVES 

Armstrong Cork Co., 
caster, Pa. 

Minnesota Mining & Mfg. Co., 
quier Ave., St. Paul 6, Minn. 


9506 Arch, Lan- 


900 Fa- 


ALUMINUM 


Aluminum Company of America, 
Bldg., Pittsburgh 19, Pa. 
Reynolds Metals Co., 2055 S. 

Louisville 1, Ky. 


663 Culf 
Ninth, 


AMMETERS. See Instruments. 


ANODES, PLATING 
American Brass Co., 
Conn. 


x ‘and Co., 
N. J. 


Bridgeport Brass Co., 
Conn. (Copper.) . 
Chase Brass & Copper Co., Inc., Water- 

bury 91, Conn. 
du Pont de Nemours & Co., Inc., E. L., 
Electro-Chemicals - Dept., Wilmington, 


Del. 

General Plate Div., Metals & Controls 
Corp., 404 Forest, Attleboro, Mass. 
(Silver, Gold.) 

=" Harman, 32 Fulton, New York 
Ss 4 

Phosphor Bronze Corp.,, Dept. A, 2200 
Washington Ave., Philadelphia 46, Pa. 

Revere Copper & ‘Brass, Inc., 230 Park 
Ave., New York 17, N. Y 

Seymour Mfg. Co., Seymour, 


Waterbury 88, 


Inc., 113 Astor, Newark 


Bridgeport 2, 


Conn. 


ASBESTOS SLEEVING. 
and Tape, Asbestos. 


See Sleeving 


BALANCING MACHINES 
=| Mfg. Co., Dept. E13, Rock Island, 


cilieiliinnts Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


BALLS, 
Hoover 
Mi 


ch. 

SKF Industries, x 
Philadelphia 32, 
Strom Steel Ball Co., 
Cicero 50, Ill. 


BATTERIES, DRY 

—— > Co., Inc., P. R., Indianapolis 
, Ind. 

Radio Corp. of America, Commercial En- 
gineering Section 41-DR Harrison, N. J. 


BATTERY ELIMINATORS. 
Supply Units. Rectifier. 


BEARING 
Ball Bearing Co., 


Front & Erie Ave., 


Ann Arbor, 


Pa. 
1850 S. 54th Ave., 


See Power 


. BEARINGS, BABBITT 


Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. Steel or Bronzed Backed. 

Moraine Products Division of General 
Motors, Dayton, O. (Steel-Backed.) 


BEARINGS, BALL (Miniature) 


Landis & Gyr, Inc., 104 5th Ave., 
York 11, N. Y. 

Miniature 
Keene, N. 

New Departure 
Bristol 1, Conn. 

Norma-Hoffmann Bearings 
H. Stamford, Conn. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 
—— Bearings Co., Inc., Poughkeepsie, 
Hoover Ball and Bearing Co., Ann 
Arbor, Mich. 
Jack & Heintz Precision Industries, Inc., 
Cleveland 1, O. 
McGill Mfg. Co., Inc., Valparaiso, Ind. 
New Departure Div., General Motors, 
Norms Hottm Bearings Co 
‘orma- ann rp., Stam- 
ford, Conn. 


New 
Bearings,  Inc., 
General 


Corp., 


Precision 
Div. Motors, 


Dept. 


252 


See advertisers’ 


SKF Erie 
Ave., 
Timken Roller Bearing Co., 


Industries, Inc., Front & 
Philadelphia 32, Pa. 
Canton 6, O. 


BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil - Less Bearing Co., 
Bound Brook, N. J. 

Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

Johnson Bronze Co., 570 S. Mill, 
Castle, Pa. (Bronze on Steel). 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Moraine Products 
Dayton, O. 

Morganite, Inc., 
Island City 1, 

National Formetal Co., Inc., 
Ave., Cleveland 14, O. 

Phosphor Bronze Corp., Dept. A, 2200 
Washington Ave., Philadelphia 46, Pa. 

Randall Graphite Bearings, Inc., 609 W. 
Lake, Dept. 315, Chicago 6, III. 


Water- 
New 


Div., General Motors, 


3302—48th Ave., Long 
ce 


6611 Metta 


BEARINGS AND BUSHINGS, 
— (Powdered 
eta 


Amplex Mfg. Co. Div., Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Bound Brook Oil - Less Bearing Co., 
Bound Brook, N. J. 

Johnson Bronze Co., 570 
Castlé, Pa. 

Moraine Products Div., 
Dayton, O. 

National Molded Products, Ine., St. 
Marys, Pa. 

Randall Graphite Bearings, Inc., 609 
W. Lake, Dept. 315, Chicago 6, Ill. 


Mill, New 


General Motors, 


BEARINGS be AND BUSHINGS, NON- 


METALL 


General Electric Co., Chemical Dept., 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 
National Vulcanized Fibre Co., Wilming 
ton 99, Del. 
Richardson Co., Lockland, Cincinnati 15, 


0. 
— & Sons, Inc., Joseph T., Chicago, 


Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


BEARINGS, 
backed) 
Lord Mfg. Co., 


FLEXIBLE (Rubber 


Erie, Pa. 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., Valparaiso, Ind. 
BELLOWS, METALLIC 


Clifford Mfg. Co., Div. of 
Thompson Corp., 152 Grove, 
Mass. 


Standard- 
Waltham 


BELT DRIVES. See Drives. V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 


O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. 


BERYLLIUM 
Tube, Wire) 


yee Corp., 

a. 

—or.© Co.; Inc., P. B., 
, Ind. 

Riverside Metal Co., Riverside, N. J. 


COPPER (Rod, Strip 


Dept. 5, Reading 5, 


Indianapolis 
BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW AND BOLT. 
Screw Keys & Wrenches. 


See Socket 


BLADES, FAN 
Barber-Coleman Co., Rockford, Tl. 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Conn. 
Norma-Hoffmann Bearings Corp., Hamil- 
ton Ave., Stamford, Conn. 


index preceding back cover. 


Randall Graphite Bearings, Inc., 609 W. 
Lake St., Dept. 315, Chicago 6, Ill. 
SKF’ Industries, Inc., Front St. & Erie 

Ave., Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See Strips, 


Blocks and Boards, Terminal. 


BLOWER WHEELS. Wheels, Fan 


and Blower. 


See 


BLOWERS. See Fans and Blowers 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 


Metal. 


BOXES and CRATES, WIREBOUND 


See also Containers, Packaging and 
Shipping. 

Rathborne, Hair & Ridgway Co., 
2lst Place, Chicago 8, Ill. 
Wirebeund Box Manufacturers’ Assn., 
Room 1840, Borland Bldg., Chicago 3 

Til. 


1440 W 


BRAKES, BENDING. See Benders, 


Brakes and Shears. 


BRASS, BRONZE AND COPPER 


All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 


American Brass Company, Waterbury 88, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys). 

American Nickeloid Co., Peru 3, Ill. (pre- 
finished). 

Bridgeport Brass Co., Bridgeport 2, Conn. 
(Also Silicon Bronze and Aluminum 
Alloys). 

Chase Brass & Copper Co., 
bury 91, Conn. 

Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 

Hussey & Co., C. G., Pittsburgh, Pa 

Ilsco Copper Tube & Products, Inc., Cin 
cinnati 27, O. (Copper Tubing). 

Johnson Bronze Co., 570 8S. Mill, 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 
Ave., New York 17, N. Y. 


Inc., Water- 


150 Riverside 


New 
230 Park 


BRAZING ALLOYS, SILVER 


— & Co., Inc., 113 Astor, Newark 5, 

mi. 2. 

Callite Tungsten Corp., 
Union City, N. J 

Chase Brass & Copper Co., Inc., Water- 
bury 91 Conn. 

General Plate Div., Metals and Controls 
Corp., 404 Forest, Attleboro, Mass. 

oe. _& om 82 Fulton, New York 


Mallory’ - Co., Ince., P. E., 


6, Ind, 
Makepeace, D. E., Co., 


547 — 89th, 


Indianapolis 
Attleboro, Mass. 


BRONZE. See Brass, Bronze & Copper; 
also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers ‘Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, III. 

Morganite, Inc., 3362—48th Ave., 
Island City 1, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Inc., 9114 

O. Box 368, 


Long 


George Ave., Cleveland 5, 
Westinghouse Elec. Corp., P. 
Pittsburgh 30, Pa. 


BUSHINGS 


BEARING, see Bearings and Bushings. 
COMPOSITION, see Plastics-Custom. 
FIBRE, see Fibre, Vulcanized. 
GLASS, see Glass, Technical. 

MICA, see Mica. 

PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 


United-Carr Fastener 
Cambridge 42, Mass. 

Cuyahoga Spring Co., 
Cleveland 2, O 


Corp., Dept. 13, 


10270 Berea Rd, 


METAL 
Panels, 


SHEET 
Housings, 


CABINETS, 
Chassis, 
Tanks) 

Overly-Hautz Co., 
Cleveland 2, O. 

Riester & Thesmacher Co., 
Cleveland, O. 


(Boxes 
Racks, 


11500 Madison Ave,, 


1256 W. 25th, 


CABLE. See Wire & Cable. 
HAR. 


CABLE ASSEMBLIES and 
N Harnesses & Assemblies, 


ESSES. See 
Wire. 


CAMBRIC, VARNISHED. 
Insulating. 


See Fabrics, 


CAPACITORS 

Aerovox Corporation, New Bedford, Mass, 

Aircraft-Marine Products, Inc., 1504 N, 
Fourth, Harrisburg, Pa. 

Electric Auto-Lite Co., Toledo 1, O. 

Federal Telephone and Radio Corp., Dept, 
F-416, 100 Kingsland Rd., Clifton, 


N. J. 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y, 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
Sangamo Electric Co., Springfield, I. 
Sprague Electric Co., North Adams, Mass, 
Stackpole Carbon Co., St. Marys, Pa. 


CARBON AND GRAPHITE: (Contacts, 
Electrodes Anodes, Bearings, Discs, 
Piles, Plates, Plungers, Rings, Seals, 
etc.) 

Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, Ill. 

Morganite, Inc., 3302—-48th Ave., 
Island City 1, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 


Long 


CASTINGS, ALUMINUM. See also 
Castings, Die. 

Aluminum Company of America, 
Bidg., Pittsburgh 19, Pa. 
Bound Brook Oil-Less Bearing Co., Bound 

Brook, N. J. 


663 Gulf 


CASTINGS, BRASS, BRONZE, COPPER 


Allis-Chalmers Mfg. Co., 937A 8. 170, 
Milwaukee 1, Wis. 
Bound Brook Oil-Less Bearing Co., 
Brook, N. J. 
Johnson Bronze Co., 570 8. Mill, 
?. &., 


Bound 


New 
Castle, Pa. 
Mallory & Co., 
6, Ind. 
Phosphor 
Washington Ave., 


Inc., Indianapolis 
Bronze Corp., Dept. A, 2200 
Philadelphia 46, Pa 


CASTINGS, DIE 

Aluminum Company of America, 663 Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 

Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. (Aluminum & Zinc) 
New Jersey Zinc Co., 160 Front, New 
Yes % WN. Y¥. (Zine Die Casting 

Alloys.) 


CASTINGS, GRAY IRON 


Eaton Manufacturing Company, Foundry 
Division, 9771 French Rd., Detroit 13, 
Mich, 

Electric Auto-Lite Co., Toledo, 0. 

Wheland Co., Foundry Div., Chattanooga 
2, Tenn. 


CASTINGS, PRECISION 
Process) 
Allis-Chalmers Mfg. Co., 937A 8, 170, 
Milwaukee 1, Wis. 

International Nickel Co., 67 Wall, New 
York 5, N. ¥. (Nickel and Alloys.) 


(Lost-Wax 


CATHODE RAY TUBES. See Tubes, 


Cathode Ray. 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., 
— Co., 111 Broadway, 


Div. of Nat. 
New York, 


CEMENT, INSULATING AND SEALING 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 15, 30 E. 42nd, 
New York 17, N. Y. 

duPont de Nemours Co., E. I., Finishes 
Div., Wilmington, Del. 

General Electric Co. Chemical Dept. 
(8-5) I Plastics Ave., Pittsfield, Mass. 

Maas & Waldstein Co., Newark 4, N. J. 

National Electric Coil Co., Columbus 
16, Ohio. 

Titanium Alloy Mfg. Co., Div. of Nat 
ae, &.. 111 Broadway, New York, 


CERAMICS 


Electrical Porcelain (A) 
Refractory Porcelain (B) 

Steatite (Lava) (C) 

Zircon Porcelain (D) 
Akron Porcelain Co., 2725 Cory Ave, 
Akron 14, O. (A). 


ELECTRICAL MANUFACTURING 





3. 


for every purpeck 
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E-Z AUTOMATIC WIRE 
STRIPPER (ALL STEEL) 
roe le 


FOOT PEDAL 
WIRE STRIPPER 
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S‘urdi'v built of steel, to last a lifetime— 
the only all steel wire stripper on the market. 


Simple and efficient. As easy to operate as WIRE STRIPPER 
a pair of pliers. Always ready for use. Its 
t ~ . . . 

“_s Tones ot dha se A foolproof, frictionless unit for uniform and 

matically timed and performed with one continuous production. No springs, the Colo- 

squeeze of the handles. When the pressure nial strips clockwise or counter-clockwise. 

is released, the handies open. Will not crush Double-edge floating blades give square and 

standard wire. clean cuts. Strands can be twisted in the 
: . . stripping operation. Dialed micrometer allows 

For years, this hand stripper has given satis- setting within 1/1000 inch of wire gauge. 

factory service to users. Repeat orders attest 


° : es Precision plus! 
This machine will instantly grip the wire, to its superiority. 
NEW! — FOR TELEVISION — Special blades 


cut the insulation, strip it off and release N! - — i, Te 
ao alt ll in ONE simple foot pedal evelleble for 300 Ohm Television and F. M. SEND FOR CIRCUL 


movement. at 


COLONIAL 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 


Everything in sight. No motor required, 











































ve the merits of a Pyramid Wire Stripper 


eT TTD 10) DUDE ROHR OO) VT od: \ eee eee 


we may accurately gauge your needs 
2224 SOUTH STATE STREET CHICAGO 16, ILL. 


> sHipping machine and instructions 


PROPORTIONAL 


==="! AGASTAT 


WE SAVE YOU VALUABLE TIME Available in 
standard AC and 
DC voltages. | 


Illustrated is a 28% Volts, 1750 Am- 2 
beres—50 KW 2-Bearing—Engine perv) 
Driven DC Generator designed a 
for use ata large municipal airport. 


Proportional unit, 
illustrated, 
consists of two 


proportional @ Through our creative engi- 
and one neering facilities, we are able to se 

offer you a special service in designing and manufac- 

standard Agastat. turing motors and generators for all applications. 

“Custom built’ to Hertner products are guaranteed to give long and 

i : satisfactory service at minimum maintenance and 

specification. operating cost. 
We invite your inquiry. Send in coupon 
below today, for more information. 


Ae eLii eateries. hi 


LA] 1269G ELMWOOD AVE. © CLEVELAND 11, OHIO 


A General Precision Equipment Corporation Subsidiary 





PROVIDES TIME DELAY PROPORTIONAL TO 
POWER. FAILURE TIME. WRITE FOR DETAILS 
Address Agastat Division 


AGA AGA AGA AGA AGA 






MOTORS © MOTOR-GENERATORS © GENERATOR SETS 


Yes, I am interested in hearing about your special voltage motor and 
| generator production facilities. 














| 
; | Name Fineetceensenis 

MARINE AGASTAT ° 
Cowes oo kicioms «femme © AGALOY.RESSIAY ! Firm 
AMERICAN GAS ACCUMULATOR COMPANY orn ; 
1027 Newark Avenue, Elizabeth 3, New Jersey Ei NE NNNSNNAVERERRENEENE ASN nessa 


JUNE 1949 253 












































































































































































.. for plugging, overspeed or underspeed protection, 
non-plugging and motion interlocking: 
































































1. Available with any standard contact arrangement. 
illustrated above is a two-circuit switch with nor- 
mally open SPDT contacts. 


2. Operating range for contacts to open or close runs 
from a minimum of 125 rpm to 2530 rpm. Safe 
maximum speed . . . 3600 rpm. 

3. Ball-bearing engaging contact-making arm mini- 
mizes friction to assure trouble-free operation. 


Contact-arm stops prevent undue wear of contacts, 


¥? 


Sealed and permanently lubricated precision ball 
bearings eliminate bearing maintenance. 


6. Silver-to-silver contacts assure long life. When 
necessary, they are easily replaced. Snap-action 
contacts to assure quick make-and-break are 
available. 


7. Available in dust-tight and oil-resistant enclosures 
for surface or flange mounting; and also in permis- 
sible enclosures for hazardous locations. 


Twenty-seven years of control application and manu- 
facturing experience back this Euclid Electric & 
Manufacturing Centrifugal Switch which is finding 
wider and wider application on machine tools to in- 
crease production; on hazardous industrial machinery 
to increase safety; and for motion interlocking. 


Ask your Euclid Electric & Manufacturing Co. Represen- 
tative for complete information or write directly to us. 


Fefted The Euclid Electric & Mfg. Co. 


MADISON, OHIO 

















American Lava Corp., Chattanooga 5, 
Tenn. (C) 

Ceramic Specialties Co., 444 W. Sixth, 
East Liverpool, O. (A) 

Colonial Insulator Co., 907 Grant, Akron 
11, O. (AB). 

General Ceramics & Steatite Corp., Keas- 
bey, N. J. (AC). 

Illinois Electric Porcelain Co., Macomb, 
Ill, (A). 

Knox Porcelain Corp., Knoxville 1, Tenn. 
(A). 

Louthan Mfg. Co., 2000 Harvey Ave., East 
Liverpool, O. (ABCD) 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. (AB). 
Porcelain Products, Inc., 422 W. San- 

dusky, Findlay, O. ). 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., Chattanooga 1, 
Tenn. (C). 

Titanium Alloy Mfg. Co., Div. of Nat. 
Lead Co., 111 Broadway, New York, 
ee 

Universal Clay Products Co., 1540 E. 
First, Sandusky, O. ° 

Westinghouse Elec. Corp., P. O. Box 869, 
Pittsburgh 30, Pa. (A). 


CIRCUIT BREAKERS 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schnectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Tren- 
ton, ° 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


CLAMPS, GROUND 


Burndy Engineering Co., 
Blvd., New York 54, N. 
Ilsco Copper Tube & RR, “Co., Cin- 
cinnati 27, O. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


~ Bruckner 


CLAMPS, TEST 


ey. Engineering Co., New York 54, 


diame Tes & Copper Co., Inc., Water- 


bury 91, Conn. 
Mueller Electric Co., 1583 E. 81st, Cleve- 


land, QO. 


CLEANING COMPOUNDS, METAL 

Oakite Products, Inc.. 18H Thames, New 
York 6, N. Y. 

CLIPS, SNAP. 
Snap. 


See Rings, Retainer & 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See Tracing Cloth 
& Paper. 


CLUTCHES 
ort Corp., 


* 
Mercury Clutch Div., 
Products, Inc., 1201 
S. W., Canton 6, O. 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES AND FORMS 


Paramount Paper Tube Corp., 612 Lafay- 
ette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, IIL. 

Stackpole Carbon Co., St. 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 


Acme Wire Co., ae Dixwell Ave., New 
Haven 14, 

Anaconda Wire ‘& Cable Sompene, 25 
Broadway, New York 4, N. 

Cambridge Thermionic Corp., ass Concord 
Ave., Cambridge 38, Mass. 

Coto-Coil Co., Inc., 65 Pavilion Ave., 
Providence 5, BR. 1. 

Dano Electric Co., 93 Main, Winsted, 


Conn. 

Davis & Co., Inc., Dean W., 1006 First, 
Kentland, Ind. 

Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radio Corp., Dept. 
F-416, 100 Kingsland Rd., Clifton, 


N. J. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Gramer Company, 2734 N. Pulaski Road, 
Chicago 39, Ill. 

National Electric Coil Co, 
16, Ohio. 

Nothelfer Winding Laboratories, 11 Albe- 
marie Ave., Trenton 3, N. J. 

Radio Corporation of America, Commer- 
cial Engineering, Section 41-DR, Har- 
rison, N. J. 

Wheeler Insulated Wire Co., 1204 E. 
Aurora St., Waterbury 91, Conn. 


COIL WINDING MACHINES 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 

Universal Winding o- P. O. Box 1605, 
Providence 1, K. I. 


106 W. 4th, Elmira, 


Automatic Steel 
Camden Ave., 


Marys, Pa 


Columbus 





COMMUTATORS 


Kirkwood Commutator Co., 1845 Carnegis 
Ave., Cleveland 15, O. 
Nippert Electric Products Co., 1759 Ww, 
Mound, Columbus 16, O. Box 1908, 
Westinghouse Electric ‘Corp., P. O. Bor 

868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Il. 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing also Waxes ang 
Compounds. 


COMPOUNDS, VARNISH. See Vay. 
nishes, Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 1504 ¥, 
Fourth, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Conn, 

Buchanan Electrical Prods. Corp., 1200 
Central Ave., Hillside, N. J. 

Burndy Engineering Co., Inc, i197 
Bruckner Blvd., New York 54, N, Y. 

Cannon Electrical Development Co., Dept, 


F-118, 3209 Humboldt St., Los An- 
geles, 31, Calif. 
Chase Brass & Copper Co., Inc., Water. 


bury 91, Conn. 
Federal Telephone and Radio Corp., Dept, 
F-416, 900 Passaic Ave., E. Newark, 


General Electric Co., Section Q39-222, 
Construction Materials Dept., Bridge- 


port 2, Conn. 

Ideal Industries, Ine., 1008 Park Ave, 
Sycamore, IIl. 

Illsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Krueger & Hudepohl, 5 E. Third, Cin- 
cinnati 2, O. 
Mines Equipment Co., 4223 Clayton Ave, 
St. Louis 10, Mo. 
Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass. 

Russell & Stoll Co., 125 Barclay, New 
York 7, N. Y. ‘‘Ever-lok’’ 

Scintilla Magneto Div., Bendix Aviation 
Sales Dept., Sidney, N. Y. 


Sherman Mfg. Co., H. 2 
Battle Creek, Mich. 


CONTACTORS, MAGNETIC. 
lays & Contactors. 


12 Barney, 
See Re- 


CONTACTS AND CONTACT POINTS 

— & Co., Inc., 113 Astor, Newark 5, 
J. 

Brainin Co., 


_C. S., 233 Spring, New 
York 13, , # 


Fansteel Metallurgica Corp., North Chi- 
cago, 

General Plate Div., Metals and Controls 
Corp., 404 Forest, Attleboro, Mass. 
Cibson Electric Co., 8349 Frankstown 

Ave., Pittsburgh 21, Pa. 
am ae. D. E., Co., Attleboro, Mass. 
, Ind. 
Mallory & Co., Inc., P. R., Indianapolis 
Stackpole Carbon Co., St. Marys, Pa. 
Superior Carbon Prods., 9114 George Ave., 
Cleveland 5, O. 


Wilson Co., H. A., 105 Chestnut, Newark 
. mg, 

CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. = 500 Michigan Ave, 
Kenilworth, N. J. 


CONTAINERS, PACKAGING and SHIP- 


PING. See also Boxes and Crates, 
Wirebound. 


Gair Co., Inc., pm. 155 E. 44th, New 
York 17, N. 

Gaylord Siaciea Corp., 111 N. 4th, &. 
Louis 2 0. 

— & Dauch, 4906 Decatur, Sandusky, 


Rathborne Hair & Ridgeway Co., 1440 W. 
2ist Place, Chicago 8, Ill. 

Union Bag & Paper oop. Woolworth 
Blidg., New York 7, N. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowe, 
Wis. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, is. 

Allis-Chalmers Mfg. Co., 937A 8. 1. 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hart- 
ford 1, Conn. 

Electro Switch Corp., 
mouth 88, Mass. 


193 Broad, Wey- 


Euclid Electrie & Mfg. Co., 54 Edwards, 
Madison, O. 

General Electric Co., Section 2668-61, 
Apparatus Dept., Schenectady 5, Y. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 


Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. Se 
Photoelectric Cells and Tubes. 


ELECTRICAL MANUFACTURING 








Burndy Hydent Connectors... provide me- 
chanically and electrically sound connections in jig time, 
without solder. Fast indenting with the Burndy HYTOOL 
virtually coins connector and conductor into a solid mass 
.. assuring uniformly efficient connections, at big savings 
in time and money. HYDENT connectors are of one- 
piece, pure-copper construction, heavily tinned. Available 
for conductor sizes +22 to 2000 mem. Send for Catalog 


Y46. ied 
BURNDY 


New York 54, N. Y. 


WESTERN BRANCH: Vernon 11, California 
CANADA: Canadian Line Materials, Ltd., Toronto 13 


FOR STENCIL MARKING SHIPMENTS 


Users save $50 a month with Marsh Stencil 
Machines, Brushes, Inks. Electric and Hand Op- 
erated machines cut 12”, 34”, 1” letters. For 
sample stencil, Shippers’ Handbook, prices, pin 
this to business letterhead with your name. 


MARSH STENCIL MACHINE CO. 
45 Marsh Bidg. + Belleville Ill., U.S.A. 


of every description 
—for every purpose 


e Dependable Delivery 
Promises 


@ Performance 
e Accuracy 





No broken promises. . . . No costly shut down for you. 
. « « You can deliver your product in time. .. . We offer 
immediate delivery—REMEMBER THIS . . . Your product 
is no better than the spring you put into it. 


WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, Inc. 


77 WEST HOUSTON STREET, NEW YORK 12, N. Y. 


JUNE 1949 
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Wrtco Collector Rings are made in all sizes 
to carry currents of 5 to 200 amperes. Two to 


twelve rings can be furnished on one stub com- 
plete with brush holders, brushes, studs for sup- 
porting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 
bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 
collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 
1626-22 Vine Street 


Cincinnati, Ohio 





255 





CONTACT THE 


REPRESENTATIVE 
NEAREST YOU 














Send Blueprints or Samples 


Kuhn & Jacob 
MOLDING 277 TOOL TCO. 


THARD STREET 


TRENTON 8, N. J 


Telephone Trenton 4-5391 





S. C. Uliman, 
55 W. 42nd St., New York, N. Y. 
Telephone—Penn 6-0346 
Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone—Bridgeport 7-4293 


Wm. A. Chalverus 
2606 N. Fifth Street, Philadelphia, Pa. 
Telephone—GArfield 3-3322 








CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Barber-Colman Co., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Brown Instruments Div., Minneapolis 
Regulator Co., 4466 Wayne Ave., Phil- 
adelphia 44, Pa. 

Edison, inc., Thos. A., Instrument Div., 
290 Lakeside Ave., W. Orange, N. J. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 

Spencer Thermostat Co., Div. of Metals 
& Controls Corp., 106 Forest St., Attle- 
boro, Mass. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 


CONTROLS, REMOTE. See Push Button 
Stations ; Relays and Contactors, 
Switches. 

COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM., 
Copper. 


CORD and TWINE, ARMATURE and 
COIL 


See Beryllium 


General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 66, Ill. 

7 _ Company, Schenectady 1, 


Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y,. 

Varflex Corp., Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated 


CORD, RESISTANCE LINE. 
sistance Line Cords. 


See Ke- 


CORD SETS 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Il. 

Cornish Wire Co., Inc., 15 Park Row, 
New Mork 7, N. Y. 

Electric Auto-Lite Co., Toledo, O. 

Essex Wire Corp., Monticello, Ind. 


| General Electric Co., Section W11-1122, 


Construction Materials Dept., Bridge- 
port 2, Conn. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
Westinghouse Electric Corp., P. 0. Box 

868, Pittsburgh 30, Pa. 


CORES, POWDERED IRON. See Pow- 
dered Metal Products. 


CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 


Acme Elec. Corp., 353 Water, Cuba, N.Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9506 Arch, Lancas- 
ter, Pa. 


COUNTERS 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 
Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, FLEXIBLE 


Crocker-Wheeler Electric Manufacturing 
ane pete. Joshua Hendy Corp., Ampere, 


Hilliard Corp., 106 W. 4th, Elmira, N. Y. 

— pats. Co., Erie, Pa. (Bonded Rub- 
er 

Westinghouse Electric Corp., P. O. Box 
863, Pittsburgh, Pa. 


CRYSTAL UNITS, QUARTZ 
Federal Telephone and Radio Corp., Dept. 


ee 100 Kingsland Rd. Clifton, 
DECALCOMANIAS 


Meyercord Co., Dept. 7-1, 5223 W. Lake, 
Chicago 44, IIL 


DIAL LIGHT ASSEMBLIES. See Light, 
Pilot & Indicator, 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America, 1520 Montana, 
Dept. E-6, Chicago 14, Il. 
Mica Insulator Co., Schenectady 1, N. Y. 


DIE CASTINGS. See Castings, Die. 


DIE CASTING MACHINES 


Kux Machine Co., 3942 W. Harrison 8t., 
Chicago 24,. Il. 





DIELECTRIC HEATING UNITS. Se 
High Frequency Heating Units, 


DIES, LAMINATION and 
PERFORATING 


Advance Die & Tool Co., 6800 Madisey 
Ave., Cleveland 2, 0. ' 

Crescent Tool & Die Company, Iw 
Southfield Rd., Lincoln Park 25, Mich, 


DRAFTING EQUIPMENT and 
MATERIALS 


Eastman Kodak Co., Industrial Phos. 
graphic Div., Rochester 4, N, y, 
Keuffel & Esser Co., Hoboken, J 
Post Co., Frederick, 3650 N. Avondh 

Ave., Chicago 18, — 
RapiDesign, Inc., ox 692, Gi 
Calif. ee. 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich 


DRIVES, ELECTRONIC 


Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 

General Electric Co., Section E676¢-2 
Apparatus Dept., Schenectady 5, N. Y 

Reliance Electric & Engineering Co,, 195) 
Ivanhoe Road, Cleveland 10, 0, “yg» 

Westinghouse Electric Corp., P, Q, Ber 
868, Pittsburgh 30, Pa. 


DRIVES, V-BELT 


Allis-Chalmers Mfg. Co., 937A 8, 1% 
Milwaukee 1, Wis. 

Dayton Rubber Co., Dayton 1, 0, 

United States Rubber Co., 1230 Avenue 
the Americas, New York 20, N, Y, 


DUPLICATING MACHINES, DIELEgs, 
See Benders, Brakes & Shears, 


ELECTRICAL SHEETS. See Steel, 
Electrical. 

ELECTRONIC COMPONENTS. See Spe- 
cific headings. 


ENAMELING SHEETS. See Steel — 
Commercial Forms & Grades. 


ENAMELS. See Lacquers, Enamels & 
Varnishes, Finishing. 


EXPRESS SERVICES 


Air Express Div., Railway Expres 
Agency, 230 Park Ave., New York If, 
Re 2 


EYELET ATTACHING MACHINES 
mevare Segal, 25 Beekman, New York 7, 
i A 


EYELETS 


American Brass Co., Waterbury 88, Conn. 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. ¥. 


FABRICS, ELECTRICALLY CONDUC- 
TIVE 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


INSULATING (Sheets and 


FABRICS, 
Tapes) 


Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, etc. (See also Tubing and 
Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resin) 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bentley-Harris Mfg. Co., Dept. M-83, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Celanese Corp., 180 Madison Ave., Ne# 
York 16, N. Y. 

General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill, 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Johns-Manville Corp., 22 E. 40, New 
York 16, N. Y. 

Mica Insulator Co., Schenectady 1, N. Y. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Ine. 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
New Jersey Wood Finishing Co., Elee- 
a Insulation Dept., Woodbridge, 

N. J. 

Owens-Corning Fiberglas Corp., Dept. 986, 
Toledo 1, O. 

Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 
ee Elec, & Mfg. Co., St. Louis 21, 


Fasco Industries, Inc., 250 Davis, 
Rochester 2, N. Y. 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. 

Robbins & Myers, Inc., Motor Div., 


Dept. C-69, Springfield 99, Ohio, 
Signal Electric Mfg. Co., Dept. B-6, 
Menominee, Mich. 
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CAN BE 


@ A high percentage of all Peerless Motors 
are manufactured to meet the specific operat- 
ing requirements of the equipment with 
which they are to be used. Answering these 
motor problems has given Peerless engi- 
neers an experience that can be yours when 
you call Peerless for advice on motor appli- 
cations. 


You will save time, energy and money by 
turning your motor problems over to Peer- 
less. Call on us by telegram or telephone. 
Increased engineering and production facili- 
ties can be put to work for you promptly. 


THE PEERLESS ELECTRIC COMPANY © WARREN, OHIO 


Manufacturers of Quality Motors for more than 55 years 
Single Phase « Polyphase « Direct Current Motors 


LAMINATION 
DIES 04 





Stamping & Assembly 
Rg Facilities Also Available 
The four-station sectionally ground rotor and stator lamina- 
tion die shown here is typical of Crescent precision work. 
Motor and electrical parts manufacturers all over the country 
use Crescent lamination dies. Crescent supplies dies either 
from your blueprint specifications, or will design dies from 
your part prints. An illustrated folder—‘“‘Specialists in Pre- 
cision" —is available on request. Write for your copy today. 






TOOL AND 
DIE COMPANY 


1780 Southfield Road « Lincoln Park 25, Mich. 
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Below: Dust cover 
removed, showing 
details. 


Time-proven stabilized ele- 
ment. Accurate resistance 
values maintained over long 
service life. 


* 


Extreme immunity to humid- 
ity, temperature, wear, age. 


* 
Self-lubricated resistance 


element. Special alloy con- 
tact. Smoothest operation. 


* 
Dual-finger, ball-point con- 


tact arm. Positive contact. 


Minimized noise level. 


ERE’S MOTOR EXPERIENCE THAT 












Left: Clarostat com- 
position-element, 
control. 


% When you need high-ohmage rheo- 
stats or potentiometers, just remember 
Clarostat Series 37 composition-element 
controls. You can install them—and for- 
get them. That's what we mean by “stay- 
put’ controls. %& Engineering Bulletin 112 
with details, specs, drawings, ratings, on 
request. y& Let us quote—any quantities. 


“Ss aa 


CLAROSTAT MFG. CO 











STANLEY ARMOR CLAD TIPS 


ene ooo 





:.. why — Stanley 
Armor Clad Tips are coated 
with a protective metal 
sheath. They never lose their 
shape. Corrosion is elimi- 
nated. No filing required. In- 
crease your soldering produc- 
tion time and minimize re- 


placements with Stanley 
Armor Clad Tips. A wide va- 
riety of sizes and shapes for 
Stanley and other standard 
makes of soldering irons. 
Write for illustrated folder. 
Stanley Tools, New Britain, 
Connecticut. 


LSTANLEY 


Reg. U.S. Pat. Off. 
HARDWARE * HAND TOOLS « ELECTRIC TOOLS ¢ STEEL STRAPPING 





PORCELAIN.... 


to Size and Quality 


@ Colonial Porcelain is used on thousands of elec- 
trical and other products. This is 
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because it is carefully made to size 
and its uniformity further insured 
by burning in gas-fired, tempera- 
ture-controlled kilns. If you need 
electrical porcelain parts, send us a 
sample or drawing for our estimate. 


The Colonial Insulator Co. 
907 Grant St. 


Akron 11, Ohio 


Chicago 
2753 W. North 
Tel. HU-6809 


FASTENERS. 
Studs; Pins; Rivets; Screws; 


(Bolts & Nuts; Inserts; 
Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 
Spade Bolts (S) 

Allen Manufacturing Co., Hartford 2, 
Conn. (ACF) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 

American Screw Co., Providence 1, R. I 
(BF), (Cold Heated Screws) 

Anti-Corrosive Metal Products Co., Castle 
ton-on-Hudson, N. Y. (A) 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Burndy Engineering Co., New York 54 
N. Y. 

Camcar Products Co., 608—I8th Ave. 
Rockford, Ill. (F) 
Central Serew Co., 3501 
Chicago 9, Ill (A) 
Chase Brass & Copper Co., Inc., Water- 

bury 91, Conn. (AC) 


Shields Ave., 


Clark Bros. Bolt Co., Milldale, Conn. 
(ABF) 
Continental Screw Co., New Bedford, 


Mass. (AB) 

Elastic Stop Nut Corp. of America, 2330 
Vanuxhall Rd., Union, N. J. 

Eleo Tool & Screw Corp., 1916 Broadway, 


Rockford, Ill. (ABF) 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. (ABC) 

Lamson & Sessions Co., 1971 W. 35th 


Cleveland 2, 0. (ABCDF’) 
Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. (B) 
National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, 0. (ABCDEF) 
New England Screw Co., Keene, N. H 
(B) 
Palnut Company, Inc., 66 Cordier, Irving 
ton 11, N. J. (C) 
Parker-Kalon Corp., 200 
York 14, N. Y. (AB) 
Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (ABF) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 
Shakeproof, Inc. 2501 N. 
Chicago 39, Ill. (D) 
Sterling Bolt Co., 219 W. Jackson Blvd 
Chicago 6, Ill. (ABF) 
Thompson-Bremer & Co., 1640 W. Hub 
bard, Chicago 22, Ill. (C) 
Tinnerman Products, Inc., 2040 
Road, Cleveland 13, O. (D) 
Townsend Co., New Brighton, Pa. (BEF) 
United-Carr Fastener Corp., Dept. 13, 
Cambridge 42, Mass. 


Varick, New 


Keeler Ave 


Fulton 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 
Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 91, 
Conn. (F) 

Eaton Mfg. Co., 
0. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, 0. (F) 

National Screw & Mfg. Co., 
Cleveland 4, O. (F) 


Reliance Div., Massilon 


2440 E. 75th, 


Pre-Assembied Washers and Screws 


American Screw Co., Providence 1, R. I. 

Camear Products Co., 608—18th Ave 
Rockford, Il. 

Central Screw Co., 3501 S. Shields, Chi- 
cago 9, Ill. 

Continental 
Mass. 

Eaton Mfg. Co., Reliance Div., Massilon, 


Screw Co., New Bedford 


oO. 

Elco Tool & Screw Corp., 1916 Broad 
way, Rockford, Ill. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

National Lock Co., Rockford, TI. 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. H 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi 
cago 50, Ill. 

Russell Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

Shakeproof, Inc., 2501 N, 
Chicago 39, Ill. 

Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, Ill. 


Keeler Ave., 


Recessed Head Screws 


Allmetal Screw Products Co., 
Greene, New York 13, N. Y. 

American Screw Co., Providence 1, R. I. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Camcar Products Co., 608—I18th Ave., 
Kockford, Tl. 

Central Serew Co., 3501 8S. Shields, Chi- 
cago 9, Ill. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Continental Screw Co., New 
Mass. 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 


Inc., 33 


Bedford, 


Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 
International Screw Co., 9446 Roselaw 


Ave., Detroit 4, Mich. 


Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 
Milford Rivet & Machine Co., Dept. &, 
871 Bridgeport Ave., Milford, Conn, 
National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. H. 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. 

Pawtucket Screw Co., Pawtucket, R, ] 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
eago 50, Ill. 

Reading Screw Co., Norristown, Pa, 

Russell, Burdsall & Ward Bolt & Ny 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave, 
Chicago 39, Il. 

Southington Hardware Mfg. Co., South 
ington, Conn. 

Sterling Bolt Co., 219 W. Jackson, Chi. 
eago 6, Ill. 

Stronghold Screw Products, Inc., 212 Ww, 
Hubbard, Chicago 12, Il. 

Wolverine Bolt Co., 9685 Grinnell, Detroit 
13, Mich. 


Rivets 


Allmetal Screw Products Co., 33 Creene, 
New York 13, N. Y¥ 

Aluminum Co. of America, 663 Gulf 
Bldg., Pittsburgh 19, Pa. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 91, 
Conn. 

Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Ill. 

Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Inc., E. 1, 
Explosives Div., Wilmington 98, Del, 


Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 
Milford Rivet & Machine Co., Dept. E, 


871 Bridgeport Ave., Milford, Conn. 

National Screw & Mfg. Co., 2440 E, 75th, 
Cleveland 4, O. 

Penn Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. 

Townsend Co., New Brighton, Pa. 


Serews—Cap and Set, Machine (H); 


Self-Tapping (J) 


Allen Mfg. Co., Hartford 2, Conn. (H) 

Allmetal Screw Products Co., 33 Greene, 
New York 13, N. Y. (H) 

Aluminum Company of America, 615 Gulf 
Bldg., Pittsburgh 19, Pa. 

American Screw Co., Providence 1, R. I 
(HJ) 

Anti-Corrosive Metal Products Co., Castle 
ton-on-Hudson, N. Y. ( 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. (HJ) 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Buffalo Bolt Co., North Tonawanda, N. Y. 
(H) 

Camcar Products Company, 
Ave., Rockford, Ill. (JH) 

Central Screw Co., 3501 8S. Shields Ave., 
Chicago 9, Ill (F) 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (H) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Continental Screw Co., New Bedford, 
Mass. (HJK) 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (HJ) 

Harper Co., H. M., 
Grove, Ill. (HJ) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. (HJ) 

Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. 
(HJ) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 

New England Screw Co., Keene, N. H 
(HJ) 

Parker-Kalon Corp., 200 
York 14, N. Y. (HJ) 

Penn-Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. 
Shakeproof, Inc., 2501 N. 
Chicago 39, Ill. (H) 
Standard Pressed Steel Co., Box 594, Jen- 

kintown, Pa. (H) 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, TIl (HJ) 

Townsend Co., New Brighton, Pa. (J) 


608—18th 


Dept. F, Morton 


Varick, New 


Keeler Ave., 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Dept. EL 
83 Greene, New York 13, N. Y. (K 

Anti-Corrosive Metal Products Co., Castle- 
ton-on-Hudson, N. Y. (K) 

Aoceremes Spring Corp., Bristol, Conn 
(KL) 

Barnes Co., Wallace, Bristol, Conn. (KL, 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., Detroit, Mich. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. (KL) 

Clark Bros, Bolt Co., Milldale, Conn. (H) 

Dunbar Bros. Co, Div., Associated Spring 
Corp., Bristol, Conn, 

Eaton Mfg. Co., Reliance Div., Massil 
lon, O. (L) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14, Ill. (KL) 

Harper Co., H. M., Morton Grove, Til. 
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we none “EAN 
\ | Soldetron 


Tr. Mark Reg., Pat. Pend. 


Heats Rapidly — Retains Heat 
Ideal For Light or Heavy Work 


e@ LIGHTWEIGHT (3 ozs.) 


e@ FINGERTIP CONTROL permits 
long hours of solderingwithout fatigue. 
B Though it weighs only 3 ozs, “Soldetron” 
4 can do the job of a 200 watt iron. 

e Ideal for precision work in “hard-to- 

reach” places. 
e Interchangeable tip-heads; no cleaning 

or filing. 





e Retains heat with 
switch off up to 
1 minute. 

@ COOLGRIP bake- 
lite handle, cork 
covering. 





i 
; 
L ue 


Operates on 110 V A.C., 50-60 cycles, through transformer supplied 
with iron, or 6-8 vole A.C. or D.C. without transformer (from an 
automobile battery.) 

PRICE: with transformer and 1 tip-head, $13.95 


Also available without transformer 
5% higher west of Miss.; fair traded. 


Mfrs.—Order sample unit for 10 DAYS’ FREE TRIAL! 


TRANSVISION, INC., NEW ROCHELLE, N. Y. 
Dept. E.M. 


WEST VIRGINIA PULP AND PAPER COMPANY 


ae van) me 





JUNE 1949 


TRY THIS IRON 10 DAYS— FREE! 





10 Amp. 250 V. 
15 Amp. 125 V. 
A.C. or D.C. 


New 12-page catalog fully describes all types, 
dimensional drawings, ordering information, etc. 
Ask for catalog EL49-12 


Sold Through Electrical Wholesalers 
SALES OFFICES IN PRINCIPAL CITIES 
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Burke Totally Enclosed Fan Cooled 350 HP. 


BURKE 


TOTALLY ENCLOSED 





3600 RPM Induction Motor 


FAN COOLED MOTORS 





For data on these motors 
write for Booklet NAF-1. 
For Burke's General Line 


The above 350 HP. 3600 RPM. Motor is 
typical of Burke squirrel cage induction 
motors in sizes from 250 to 500 HP. They 
are designed for driving high speed blowers, 
pumps, compressors and similar equipment 
installed where dust, abrasives, excessive 
moisture conditions or conducting mate- 
rials are involved. 


OPERATING CHARACTERISTICS 


Starting Torque 


(full voltage) 60 to 100% or more 


Maximum Torque 200% 
Locked-rotor current 625 to 900% 
BURKE ELECTRIC CO. 
396 W.12th St. e Erie, Pa. 


ask for GS-7. 


NERATORS-e 


eee > See 






















Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Lamson & Session Co., 1971 W. 85th, 
Cleveland 2, 0. (KL) 

Ohio Div., Associated Spring Corp., Day- 
ton, O. (KL) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (L) 


Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 
Shakeproof, Inc., 2501 Keeler Ave., Chi- 

cago 39, Ill (L) 
Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. 
Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. (KL) 
Wrought Washer Mfg. Co., 2200 8S. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., 16 Glenville 
Glenville, Conn. 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Til. 

Western Felt Works, 4035-4117 
Ave., Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


Rd., 


Ogden 


FIBRE, VULCANIZED. 
Rod, Tubing) 


mee OF N. a 7-11 Montgomery, Hill- 

. N 

Continental- Masai Fibre Co., 
18, Delaware. 
Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. = 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

West Virginia Pulp & 230 
Park Ave., New York, 


FILTER ELEMENTS, POWDERED 
METAL 


(Board, Sheet, 


Newark 


565 W. 


Paper Co., 


Amplex Mfg. Co., 
Dept. B, 


Div. Chrysler Corp., 
Detroit 31, Mich. 


| Bound Brook Oil-Less Bearing Co., Bound 


| FINISHES, PRODUCT. 


Brook, N. J. 
Moraine Products Division, General Mo- 
tors, Dayton, 


FILTERS, RADIO INTERFERENCE 


Federal Telephone and Radio Corp., Dept. 
E-216, 100 Kingsland Rd., Clifton, 


Electric Co., Section E668-67, 
Schenectady 5, N. Y. 
Co., Inc., P. R., Indianapolis 


N. J. 
General 
Apparatus Dept., 
Mallory & 
6, Ind. 
Sprague Electric Co., North Adams, Mass. 


See Lacquers, 
Enamels & Varnishes. 


| FLEXIBLE SHAFTING 





Walker Turner Div., Kearny & Trocker 
Corp., Plainfield, N. J. 


FLUORESCENT LAMP AUXILIARIES 
For Resistors, see Resistors, Instru- 
ment & Radio; See also Capacitors. 


Acme _ Corp., 356 Water, Cuba, 
N 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Ill. 
Davis & Co., Dean W., 1006 First, Kent- 


land, Ind. 
General Electric Co., Section W11-1122, 


Construction Materials Dept., Bridge- 
port 2, Conn. 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, Ill. 


Sprague Electric Co., No. Adams, Mass. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 


FORGINGS 


Aluminum Company of America, 2179 Gulf 
Blidg., Pittsburgh 19, Pa. (Aluminum.) 
American Brass Co.. Waterbury 88, Conn. 


| Revere Copper & Brass, Inc., 230 Pars 
Ave., New York 17, N. Y. (Non- 
ferrous. ) 


Scovill Mfg. Co., Forgings Div., 18 Mill, 
Waterbury 91, Conn, (Non-ferrous.) 


FURNACES. See Ovens & Furnaces. 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


a Engineering Co., New York 54, 
Ideal Industries, 


1008 Park Ave., 
Sycamore, Ii. 


Tisco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Littelfuse, Inc., 4761 Ravenswood Ave., 


Chicago 40, TIL 
Morse Co., Frank W., 1300 Soldiers Field 


Inc., 


Rd., Boston 35, Mass. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

FUSES 

nent. Engineering Co., New York 54. 


General Electric Co., Section E669-67, 
Apparatus Dept., Schenectady 5, N. Y. 


Littelfuse, Ine., 
Chicago 40, Tm. 
Westinghouse Electric Corp., P. 0. Ba 
868, Pittsburgh 30, Pa. 


GAGES, TEMPERATURE and VACUUM 


Bristol Co., The, Waterbury 91, Conn. 

Edison, Inc., Thos, A., Instrument Diy., 
289 Lakeside Ave., W. Orange, n 7 

Electric Auto-Lite Co., Toledo 1, O. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


GALVANO METERS. 


GASKETS 


Armstrong Cork Co., 9506 Arch, Laneas- 
ter, Pa. 


(Cork and Rubber Composi- 
tions.) 


Felt Products Mfg. Co., 1536 Carrol) 
Ave., Chicago 7, Ill. 
Garlock Packing Co., Palmyra, N. Y. 


4761 Ravenswood Ave, 


See Instruments, 


General Elec. Co., Chemical Dept., Plas. 
tics Div. (BG-11), 1 Plastics Ave,, 
Pittsfield, Mass. 

United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N, Y, 

GEARMOTORS. See Motors. 

GEARS and PINIONS, METAL 

Amplex Mfg. Co., Div. Chrysler Corp,, 
Dept. B, Detroit 31, Mich. 


Beaver Gear Works, 1035 Parmele, Rock- 


ford, Ill. 
Gear Specialties, 2635 W. Medill Ave, 


Chicago 47, Ill, 


Moraine Prods., Div. General Motors, 
Dayton, O. 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, O. 

Perkins Machine & Gear Co., Circuit 
Ave., Springfield 2, Mass. 

Shakeproof, Inc., 2501 N. Keeler Ave., 


Chicago 39, Ill. 
Westinghouse Elec. Corp., P. 0. Box 868, 
Pittsburgh 30, Pa. 


GEARS and PINIONS, 
Lic. 


NON-METAL. 
See Fibre, Vulcanized; Plastics, 


GENERATORS. See Motors. 


GLASS-BONDED MICA 

General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

National Electric Coil Co., Columbus 16, 
Ohio. 


GLASS-FIBER, YARNS, CLOTH ane 
TAPE. See Fabrics, Insulating. 


GLASS, TECHNICAL 
Kopp Giass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 
General Plate Div., Metals & Controls 
Corp., 404 Forest, Attleboro, Mass, 
Wilson Co., H. A., 105 Chestnut, New- 

ark 5, N. J. 


GRAPHITE. See Carbon and Graphite. 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 
Walker Co,, George, 118 Amsterdam 

Ave., Passaic, N. J. 


HARNESS and ASSEMBLIES WIRE 

Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 

Drake Mfg. Co., Dept. M, 1707 W. Hub- 
bard, Chicago 22, Ail. 

Electric Auto-Lite Co., Port Huron, 
Mich. 

Essex Wire Corp., Monticello, Ind. 

Federal Telephone & Radio Corp., Dept. 
E-216, 900 Passaic Ave., E. Newark, 
mi 

General Electric Co., Section Q39-222, 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Mines Equipment Co., 4215 Clayton Ave., 
St. Louis 10, Mo. 
Phalo Plastics Corp., 25 Foster, Worces- 

ter 8, Mass. 


HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Electric Heater Specialty Co., 55 E. 8th, 
New York 3, N. Y. 

General Electric Co., Section 668-67, 
Apparatus Dept., Schenectady 5, N. Y. 


Hevi Duty Elec. Co., Milwaukee 1, Wis. 

Lewis Engineering Co., Naugatuck, Conn 

Resistors, Inc., 5226 W. 26th St., Chi- 
eago 50, Ill, 

Safeway Heat Elements, Inc., 76 Water 
St., Middletown, Conn. 

Vulean Electric Co., Danvers 2, Mass. 

Westinghouse Electric Corp., P. 0. Bor 


868, Pittsburgh 30, Pa. 


HOISTS, PNEUMATIC. See Pneumatic 


Tools and Equipment. 


HOSE, FLEXIBLE METAL 

Johnson Metal Hose, 224 Mill, 
88, Conn. 
HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 937A 8. 10, 
Milwaukee 1, Wis. 


Waterbury 
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size and spherical accuracy 
perfection of surface 





uniformity—dependable physical quality 





NOT A BETTER 


BALL mave... 


And the service results from 
every Strom metal ball prove it— 
not only in the finest precision 
ball bearings but also in the lot 
of other ball applications where 
Strom balls aredoing thejob better. 


Strom has.been making precision metal balls for over 25 years for all industry 
and can be a big help to you in selecting the right ball for any of your require- 
ments. In size and spherical accuracy, perfection of surface, uniformity, 

and dependable physical quality, there’s not a better ball made. 








FOR IMPREGNATING 
Radio Coils, Transformer Coils, 

Ignition Coils, Wire Coverings, 

Paper Tubes and Forms, Porous 
ramics. 


FOR SEALING 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
FOR DIPPING 


Coils, Transformers, Condensers. 


COMPOUNDS *s2.2cz25¢ 
Radio ae, sane Units, 


Leading Coils, Conde 


} 





Scientifically compounded from waxes, resins, uaa aa a 
and minerals for specific applications. Specific data and samples 
will be furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 


we } AT NO 


EXTRA 
me 





COST! 


i PRECISION 


DI-FORMED PAPER TUBES 


Greater strength. Automatic stacking. Coils need 
not be formed after winding. Coils more closely 
engineered. Save wire and labor. Write for samples 
and new Mandrel List. 


Also Precision Bobbins, Coil Forms Spool 


SATE LOD PAPER ed) 3 ek 


WEST CHARLESTON STR 
ate) : fe cee Street, Hartford, Conr 





JUNE 1949 















IF it’s fibre, plastic or thin 
iL SAcL Mic l lett hates be 







© TF SAMPLES OR 
SKETCHES FOR 
ESTIMATES 


VULCANIZED 
adits 
PHENOL FIBRE 
aU Rt aE hala 
AAR, 
NEOPRENE 
HARD RUBBER 
ASBESTOS 
Saale 
THIN METALS 
ta a 





Punched, stamped, drilled, sheared, sawed, 
tapped, threaded, milled, etc.—(no molding) 


Modern machines, an able staff and wide ex- 
perience in supplying all types of industrial 
users enables us to offer complete satisfaction 
on every fabricating job. And all production 
is carefully inspected for quality before ship- 
ment. BAER engineers will plan your fabrica- 
tion for best results and can offer particularly 
economical work on volume orders. 


N. S. BAER COMPANY 


MONTGOMERY STREET, HILLSIDE, NEW JERSEY 
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General Electric Co., Section E668-67, Sprague Electric Co,, No. Adams, Mas, 


Apparatus Dept., Schenectady 5, N. Y¥. United States Rubber Co., 1230 Avenue ¢ 
MINUTES SPENT Uhh A Marion Electrical Instrument Co., Man- of the Americas, New York 20, Ny | 


chester, N. H. 


THIS EMC SHEET Nis) We ibth, Nei York Thy X.Y. IRONS, SOLDERING. See Seda 
+ ~ se 4 ot c — = ») <= ; 
MAY MEAN Lay OF mite ae = ee JEWEL LIGHT ASSEMBLIES. gy 
At] 1} POWER-ZONE - foe oo 8. See Nickel Lights, Pilot agnd Indicator, 
OPERATION HOLDERS, COMMUTATOR BRUSH = “HOES 2M tom Molders eS 
Phoenix Electric Mfg. Co., 711 W. Lake, 


Chicago 6, I 
pare: Sy, Oe LABELING MACHINES 
IMMERSION HEATER UNITS. See Potdevin Machine Co., 1278-—-38th, Brook. | 


Heating Elements & Units. ya 18; N. Zz. 
IMPREGNATING EQUIPMENT LACQUER, ENAMELS and VAR 
(Zanderol Process) NISHES. FINISHING ° 


Blaw-Knox Construction Co., 1525 Penn Dow Corning Corp., Midland, Mich 
sylvania Ave., N.S., Pittsburgh, Pa. (Silicone Resins and Varnishes) 
du Pont de Nemours & Co.. E, L, Pip. 
IMPREGNATING COMPOUNDS. See ishes Dept., Wilmington, Del. 
Cement, Insulating and Sealing; Waxes General Electric Co., Chemical Dept, (8-5) 


aOR IOIII — pe = 


and Compounds. Plastics Ave., Pittstield, Mass, (Sj. 
cone) 
INDICATORS, HEAT. See Thermom Maas & Waldstein Co., Newark 4, N, 
eters. Monsanto Chemical Co., Plastics Die 


Dept. EMP-18, springfield 2, Mass 
INDICATORS, SPEED. See Tachom- Sherwin-Williams Co. Industrial Dit. 
eters. Cleveland 1, O 


INDUCTION HEATING. See High- LAMINATED METALS, PRECIOUS ang 
Frequency Heating Units. BASE (Sheet, Tube and Wire) 


INFRA-RED LAMPS. See Lamps, In- Baker & Co., Inc., 113 Astor, Newark 


vandescent and Infra-red we Ee 
ERIS ERS» Sra “red. General Plate Div., Metals and Controls 


Corp., 404 Forest, Attlebero, Mass, 





Write for this specification sheet 
today. It is a quick, simple means of giving EMC engineers 


: : INSTRUMENTS, LABORATORY ‘ Makepeace, D. E., Co., Attlebor ; 

facts about your product, which can be fitted with a custom- STANDARD Wilson Co., H. A., 105 Chestnut, New. 

designed EMC Motor if its power requirements come within the ~— es Corp.. 356 Water, Cuba ark 5, N. J. 
range of 1/2000 h.p. up to 1/2 hp. etn, 0000 Georsia AVe.. LAMINATED PLASTICS. Sce Plastics : 
No obligation. General Electric Co. Section E668-67, 










Apparatus Dept., Schenectady 5, N. Y. LAMINATIONS, MOTOR AND TRANS. 


ELECTRIC MOTOR CORPORATION — sg. SEN" Hiotine. “Foner 


a : Mevtein 2c * a Acme Electric Corp *6 Water, Cuba, 
Division Howard Industries, Inc. ——— ee i 2 be 
RACINE © W Westinghouse Electric Corp., P. O. Box 
ISCONSIN 868, Pittsburgh 30, Pa. LAMPS, FLUORESCENT 


Weston Electrical Instrument Corp., 617 


- : . Genera ‘lectric Co., ‘ 
Frelinghuysen Ave., Newark 5, N. J eneral Electric Co., Lamp Department, 


Nela Park, Cleveland, O. 
Westinghous Elect c ‘ P 
INSTRUMENTS, ELECTRICAL a rian es re” ee 
MEASURING and TESTING i 


Acme Electric Corp., 356 Water, Cuba, LAMPS, INCANDESCENT AND 
r ¥ ° 


N. 5 
Bristol Company, 153 Bristol Rd., Water INFRA-RED 
bury 91, Conn General Electric Co., Lamp Department, 
ee ~ aa ce Burlington Instrument Co Dept. D-69, Nela Park, Cleveland, O 
- a Burlington, Iowa. North American Electric Lamp Co,, 108 
Electric Auto-Lite Co., Toledo 1, O Tyler St. Louis 6, Mo. (Carbon), 


Federal Telephone and Radio Corp., Dept. Westinghouse Electric Corp., P. 0. Bor 


E-216, 100 Kingsland Rd., Clifton, 868, Pittsburgh 30, Pa. 
N. J. 
Ferranti Electric Co., 30 Rockefeller 
Plaza, New York 20, N. Y. LAMPS, SaReeny VAPOR 
General Electric Co., Section E668-67, General Electric Co., Lamp Department, 
Apparatus Dept., Schenectady 5, N. Y. Nela Park, Cleveland, 0. 















General Radio Co., 275 Massachusetts Westinghouse Electric Corp., I. 0. Boz 
Ave., Cambridge 39, Mass. 868, Pittsburgh 30. Pa. 
Ideal Industries, Inc., 1008 Park Ave., 
| Sycamore, Il. 
| INFORMATIVE Landis & Gyr, Inc., 104—5th Ave., New SS een (Pilot and 
vox ih, B.. Z. 
BULLETIN Marion Electrical Instrument Co., Man — ae hs — Det. hae 
chester, N. H. ark, Cleveland, h veon Glow 
Radio Corp. of America, Commercial En Littelfuse, Inc., 4761 Ravenswood Arve., 
gineering Section, 41-DR, Harrison Chicago 40, Ill. 
N. J North American Electric Lamp Co., 1082 
Simpson Electric Co., 5200 W. Kinzie Tyler, St. Louis 6, Mo. 
Chicago 44, Ill. Westinghouse Electric Corp., P. 0. Box 
Sterling Mfg. Co., 9208 Detroit Ave.. 868, Pittsburgh 30, Pa. 
Cleveland 2, O 
Superior Electric Co., 8069 Meadow St LAVA. See Ceramics 
Bristol, Conn. Sad 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. LAYOUT STEEL BLUE 
Weston Electrical Instrument Corp., 617 4 ‘ 9303-F N 5 
Frelinghuysen Ave., Newark 5, KR. J —," ., 2303-F N. Ith, St. Louls 
INSULATING MATERIALS. See Follow 
ing Specific Headings: LENSES, PRESSED GLASS 
eee Insulating and Sealing Kopp Glass, Inc., Swissvale, Pa. 
eramics 
Cork and Cork Compositions . 
24 Fabrics, Insulating LIGHTS, MACHINE (Magnifiers) 
Felt Stanley Electric Tools, 502 Myrtle, New 
PAGES Fibre, Vulcanized . 6 ray r 
Glass-Bonded Mica - Surty Mfg. Co., 4136 W. Kinzie, Chi- 
LETTER Insulation, Wire and Cable cago 24, Il 
SIZE Mica, Molded and Laminated 
Paper, Insulating 
Plastics, Laminated LIGHTS, PILOT and INDICATOR 
Plastics Molding Materials Arrow-Hart & Hegeman Electric Co., 
—_— <a ores 103 Hawthorne, ——— ae 
Sleeving an ape, Asbestos Cannon Elec. Dev. Co., Dept. B-118, 320: 
Tape, Friction and Splice Humboldt, Los Angeles 31, Cal. 
Tape and Sheeting, Synthetic Resin pial Light Co. of America, Inc., 9 
Tubing, Paper Broadway, New York 3, N. Y. 
Tubing and Sleeving, Braided Fabri: reese Mts. Co., Dept. M, 1707 W. Hub- 
Tubing and Sleeving, Extruded Plastic bard, Chicago 22, Ill. - 
| _— data on Kopp glass products such as Varnishes, Compounds and Resins. General Electric Co.. Lamp Dest., Sam 
j j nsulating Park, Cleveland, 0. 
lenses for beam control, color filters, sight Waxes and Compounds Hart Mfg Co., 211 Bartholomew Ave., 
glasses, mechanical parts—and information on Hartford 1, Gonn ee 
rvi ] ngineering, pro- INSULATION, WIRE and CABLE (Ce- Square D Co, 4041 N. Richards, Mil 
6 apes: postinests —~ 2 orem pypmmmmmeaaln ramie’ and ynthetie waukee 13, Wis 
ucaon anc engines g Dow Corning Corp., Midland, Mich. 
Write for this bulletin. du Pont de Nemours & Co., Inc., E. 1. LOCKNUTS and LOCK WASHERS. 
Rubber Chemicals Div. F-2, Wilmingto See Fasteners 
98, Del. 
KOPP GLASS, INCORPORATED Eastman Kodak Co., Rochester 4, N. Y 
Goodrich Chemical Co., B. F., Dept. J-6 LOUD SPEAKERS 
SWISSVALE, PENNSYLVANIA Rose Bidg., Cleveland 15, 0. Radio Corp. of America, Commercial En- 
Phalo Plastics Corp., 25 Foster, Worces- gineering Section 41-DR, Harrison, 
ter 8, Mass. y e 
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2 ways to 
SLASH FASTENING COSTS 


with 


aN LU 


REGULAR TYPE 


SELF-LOCKING NUTS 


1. As a self-locking nut on 
light assemblies 


GS wi-locking PALNUTS cost 
less than ordinary nuts and 
provide a vibration-proof assem- 
bly without lockwashers. Fast 
assembly with hand tools—extra 
fast with power tools. Require less 
space and weigh less than nut 
and washer. 


2. As a locknut 
on heavy 
assemblies 


Bi an ordinary nut to carry 
load, apply a PALNUT on 
top to hold tight under severest 
vibration. This combination costs 
less than other locknuts, requires 
no more space, assembles fast with 
hand or power drivers. No damage 
to nut Or nut seat. 


The Painut Co., 66 Cordier St., Irvington 11, N. J. 





@ Send details of assembly for 
samples. Ask for literature on 
entire PALNUT line. 





PROFIT FROM SPEEDCRAFT 
EXPERIENCE 


For over 21 Years SPEED- 
CRAFT WIRE STRIPPERS 
have been pioneering new 
improvements and new 
techniques in Wire Strip- 
ping operations. If you 
have a wire strippin 

problem or want to chec 

up on latest wire strip- 
ping methods it will pay 
you to consult us. 
SPEEDCRAFT IS SUPERI- 
OR BY EVERY COMPAR- 
ISON. 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., 1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 


ANNOUNCES 
THE NEW 
No. 22 
“TWIN-CLIP” 


Has Jaws on Both Ends — New and Different! 


Both jaws may be opened at the same time, or either jaw 
— 2" long, cadmium plated steel, has screw con- 
nection. 


Used for quick splices, testing or repairs. For racking ar- 
ticles in industrial processing, holding record cards, etc. 


Send for FREE SAMPLES and Complete Catalog 601 
Cleveland 14, O. 
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When you order GIBSON electrical 
contact rivets you may select from a 


wide range of materials the one which will exactly suit 
your requirements. Typical materials are as follows: 


Fine Silver 

Coin Silver Silver-Copper 87.8 
Gibsiloy A-3 | Silver-Nickel 83.6 
Gibsiloy W-2 | Silver-Tungsten 94.5 

Gibson Alloys 

S-5 Alloy Silver-Zinc 14.5 
S-10 Alloy Silver-Cadmium 34.5 
S-15 Alloy Silver-Palladium 58.6 
S-20 Alloy Silver-Platinum 45.2 





S-25 Alloy Silver-Copper 74.5 


Fine silver is widely used for contact rivets, having the 
characteristics of high conductivity and low contact re- 
sistance. However, other properties, such as resistance 
to wear, corrosion, and welding, may be more impor- 
tant considerations. Gibson’s complete line of contact 
materials permits you to select the one offering the best 
combination of desired properties. 


Write for Contact Rivet Catalog 


Gibson Catalog C-12 describes the mechanical and elec- 
trical properties of the above materials and lists the 
available sizes of our contact rivets. Send for your copy 


today. 


GiBSON ELECTRIC COMPANS 


Pibsiloy 


8349 Frankstown Ave., Pittsburgh 21, Pa. 











































































RIABLE, LABORATORY ~7yp 


regulated power supply 


¥ Continuous range from 0 to 300 volts y No-load to full- 
load regulation better than 1% for voltages above 30 volts 


The RCA WP-23A' is a compact, portable, regulated power 
supply expressly designed for shop, laboratory and factory, 
where a reliable source of constant dc voltage is required. The 
output of the WP-23A is virtually independent of line-voltage 
and load-current variations. Ripple voltage is less than 8 RMS 
millivolts. Primarily intended as an extremely stable ‘“B” supply, 
the WP-23A is also useful as a low-impedance “C’”’ bias supply. 


The WP-23A will deliver 120 ma over an output range of 120 
to 300 volts. Two WP-23A’s can be connected in series to double 
the output voltage. It will meet the demands of pulsed currents 
of short duratiori*in excess of continuous current ratings. Auxil- 
iary terminals on the front panel provide unregulated outputs of 
600 dc volts at 120 ma and 6.3 ac volts at 5 amperes. 


For full details, ask your RCA Test and Measuring Equipment 
Distributor for Bulletin 2F720, or 
write RCA, Commercial Engineer- 
ing, Section 41FY, Harrison, N. J. 


Where of the WP-23A in a 
standard | relay rack is desired, 
the WS-18A Rack Adapter Panel is avail- 
able on separate order. 





SPECIFICATIONS 
Regulated DC Output 

See EE Sepeeiend ~->---»++ OSES Soe 
eee sn: - 0-80 ma 
EE mcmeccene-neonerneesseee“lan ae 
Regulation v 

Seenraes => ac son c+-+-snase auam 9G percent 
Regulation above rero 

load to full load. ..........%.........-Less than | per cent 





ee 
input Power... ....-. 105/125 volts, 50/60 cycles, 175 max. watts 
Dimensions. ........-..--Height, ws width, 13%"; ere 





Available from your RCA Test and Measuring Equipment Distributor 


RADIO CORPORATION of AMERICA 


TEST AND MEASURING EQUIPMENT HARRISON, Ht. 4. 








Fansteel epee Corp., 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 23, IIl. 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine . Products, 
Fourth, Harrisburg, Pa. 
American Brass Company, 


Inc., 1504 N. 


Waterbury 88, 


onn. 

Buchanan Electrical Prods. Corp., 1290 
Central Ave., Hillside, N. J. 

Burndy Engineering Co., Inc., 107 
Bruckner Blvd., New York 54, N. Y. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 


Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Krueger & Hudepohl, 5 E. Third, Cin- 
cinnati 2, O. 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, > 

Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass. 

Patton- MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, MT 

Sherman Mfg. Co., H. B., 12 Barney, 


Battle Creek, Mich. 
Soreng Mfg. Corp., 1901 Claybourn Ave., 
Chicago 14, Ill 
Superior Electric Co., 8069 Meadow St., 
Bristol, Conn. 


MACHINES. See Specific Headings. 
Balancing; Coil Winding; Die Casting; 
Drafting; Drilling and Tapping Ma- 
chines; Eyelet Attaching; Molding; 
Print; Rivet Setting; Screw Driving; 
Strippers, Wire. 


MAGNETIC MATERIALS. 
Electrical; Magnets, 
netic Recording 
cording Wire. 


MAGNETIC RECORDING TAPE 


Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Il. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


MAGNETIC RECORDING WIRE 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 


MAGNETS, PERMANENT 


General Electric Co., Chemical Dept., 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. 


MATERIALS HANDLING EQUIPMENT 


Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield, O. 


MERCURY SWITCHES. See Switches. 


See Steel, 
Permanent; Mag- 
Tape; Magnetic Ke- 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill, 

Mallory & Co.. Inc., P. E., Indianapolis 
6, Ind. 


METERS. See Instruments. 

MICA, GLASS-BONDED. See Glass- 
Bonded Mica. 

MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings. 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave., 


New York 10, N. Y. 
General Elec. Co., Chemical Dept. (8-5) 
1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp. 565 W 
Washington Blvd., Chicago 6, IIL. 
Macallen Co., 16 “Macallen, Boston 2 
ass. 
Mica Insulator Co., Schenectady 1, N. Y 
Mitchell-Rand Insulation >. Inc., 51 
Murray, New York 7, N. 
National Electric Coil Co., Tandies 16, 


Ohio. 

New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 

MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, Ill. 

MOLDED INSULATION and 
PRODUCTS. 


See 
Plastics, Rubber. 


MOLDING MACHINES, PLASTICS 


Kux Machine Co., 3942 W. Harrison, 
Chicago 24, Ill. 
Rockford Machine Tool Co., Rockford, 


5996 Tabor Rd.. 


MOLDED 
Ceramics, Mica 


Ti. 
Stokes Machine Co., 
Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 

(See also Contacts) 
North Chi- 
cago, Til 








Mallory & Co., 
8, Ind. 


Inc., P. R., 


Indianapolis 
MOTORS. See Table on Page 266, 


MOTOR CONTROLS and STARTERS, 


See Controllers, Motor; Push Buttos 
Stations. 

MOUNTINGS, RUBBER and 
SYNTHETIC 


Lord Mfg. Co., Erie, Pa. 
United States Rubber Co., 1230 Avenye 
of the Americas, New York 20, N, y, 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 32, Conn, 


NAME AND INSTRUCTION PLATES 


American Name Plate & Mfg. Co., 
E, 4254 W. Arthington, Chicago 24, 

os Auto-Lite Co., Port im 

ich. 

Etching Company of America, 1520 Mop- 
tana, Dept. E-6, Chicago 14, Ill. 

General Electric Co., Plastics Div., 
ical Dept. (BC-11), 1 Plastics Ave. 
Pittsfield, Mass. (Plastics). 

Meyercord Co., Dept. 7-11, 5323 W. Lake, 
Chicago 44, Ill. (Decals) 

Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOve 
(Rod, Sheet. Tubing, Wire) 


American Brass Co., Waterbury 88, Conn, 
(Cupro- Nickel) 

Bridgeport Brass Co., Bridgeport 2, Conn, 

Chase Brass & Copper Co., Inc., ‘Water. 


bury 91, Conn. 
Driver Co., ri, By 150 Riverside 
Harrison, N. 


Ave., Newark 4 

Driver-Harris Co., J. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Scovill’ Mfg. Co., Waterbury 91, Conn. 

NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn. 

Bridgeport Brass Co., Bridgeport 2, Conn, 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 


Revere Copper & Brass, i. 230 Park 
Ave., New York 17, N. 
Riverside Metal Co., iaiceeshie 


N. J. 
Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. 
and Equipment. 
chines. 


See Pneumatic Tools 
Screw-Driving Ma- 


OHMMETERS. See Instruments. 


OILERS. 
Grease, 


See Lubricators, Oil and 


OVENS & FURNACES, INDUSTRIAL 


Despatch Oven Co., 619 Eighth Ave., 
Minneapolis 14, Minn. 


PACKAGING. See Boxes and Crates; 
Containers, Packaging and Shipping. 


PACKINGS. See G 
PANEL CONTROL ONits 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 
Arrow-Hart & Hegeman Electric Co., 


Hartford, Conn. 
General Electric Co., Section _ 57, 
Schenectady 5, Y. 


Apparatus Dept., 
Heineman Electric Co., 99 Plum, Fren: 
ton, 7 5 
Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. 0, Box 
868, Pittsburgh 30, Pa. 

PANELS, METAL. 
Metal. 


PAPER, CONDENSER TISSUE. 
Smith Paper, Inc., Lee, Mass. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 


See Cabinets, Set’ 


Baer Co., N. 8., 7-11 Montgomery, Hill- 
side 5, N. J. 

Ca Paper Co., Inc., Fall River, 
ass. 

General Electric Co., Chemical Dept. 


(8-5) 1 Plastics Ave., Pittsfield, Mass. 
engowerth & Vose Co., East Walpole, 
ass 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. 

Mitchell-Rand Insulation Co. ne., yi 


Murray, New York 7, N. 
National Electric Coil Co., Senet 16, 


Ohio. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

West Virginia Pulp & Paper Co., 230 
Park. Ave., New York 17, N. Y. 
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WIREBOUND BOXES ond CRATES 
WOODEN BOXES ond CRATES 
CORRUGATED FIBRE BOXES 
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PALLETS 


ALL TYPES OF WIREBOUND, 


BOXES AND CRATES 





BEVERAGE CASES 
STARCH TRAYS 


One Reliable Source for Everything 


‘“ 
A , 
eS << \ . iS WOODEN AND CORRUGATED 
AN c 
oa - >, 


The shipping requirements of your 
various products may call for a num- 
ber of types of wirebound, wooden 
or corrugated shipping containers. 
SUPERSTRONG can supply all 
of your needs with a complete line 
of boxes and crates, backed by the 
assurance of nearly a century of ex- 
perience and reliability. A SUPER- 
STRONG container is designed and 
built to the special requirements of 
the product which it must protect. 


SUPERSTRONGS incorporate 
features of increased efficiency and 
economy. Just let us know when we 
may call and tell you the full story. 


RATHBORNE, HAIR AND RIDGWAY COMPANY 


1440. WEST gist PLACE 


Gok QUALITY APPLIANCES & APPARATUS 


Ga ese h ee 
RY Ted —— . 
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ARBORS 


Tto 100 H.P. 25 to 180 Cycles 
2 and 3 Phase 


CUTTING e GRINDING 
BORING ¢ POLISHING 


Shaftless Motors for Built-In Applications 


es , WoobDsSs MACHINE CO. Hote: Division 


tI i OR 


KOUTHAN | 
Manufacturing Compan 


Subsidiary of Harbison-Walker Refractories 
EAST LIVERPOOL, OHIO © 





oy 6 er ORG Re. ee Se eae 





The very best facilities for 
SADE 
In Small Lots 


Dayton RocERS 


Manuf 


Minneapolis (7), Minn. 





Type G Motor Arbor 
5 H.P.—3600 RPM with 1 13/16” arbor 






BOSTON, MASS 












STAINLESS STEEL 















* Standord ees 


, 5 to 250 ps 
erDimensions 2 234 , high 
5” dia. 












ACTUAL 
SIZE 





ae eet seats pre- 


vent leakage as el 
x Spring oe 

ive © 
po estoinless steel yee 
highly resistant to corre 
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THREE WAY - TWO POSITION 
TWO WAY - NORMALLY CLOSED 
TWO WAY - NORMALLY OPEN 












XK. 
—— connections to 
specification call Skinner will be pleased to make 
% Also man sp a recommendations on your partic- 
volves for handling Pre viar design applications — they 
sures from from 5 to 859 P have for hundreds of others. Write 






today for details and catalog. 


Sa VALVE DIV. 


THE SKINNER CHUCK COMPANY 
130 Belden Ave., Norwalk, Conn. 

























CANNON 
PLUGS 


7 
l 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 

... Standard components l 
on fine electrical andelec- | 
tronic equipment. After | 

33 years of building elec- | 

trical specialties, Cannon ! 

Electric continues to pio- | 

neernewand bettertypes l 

of connectors, maintain- | 

ing its reputation for | 
progress and develop- | 
ment. In the 13 major | 
type series of connectors | 
will be found most of the | 
requirements for quick | 
disconnection of electri- | 
cal circuits. For a survey | 
of the general line, write | 
for Condensed Catalog. | 


NEW SERIES of 
Radio Terminal Plugs 


.-.-is made expressly for radio chassis, 
wall or rack mounting installations, 
and is adaptable to other uses. 
Contact arrangements in 12, 20, 24, 
32, 36, accommodate nos. 18 or 20 wire, 
with a minimum flashover of 2500 
volts, and amperage of 5 amps. Shell 
material is phenolic; solder pot and 
crimp-type contacts. Described and 
illustrated in RTC-1 Bulletin... 
a, Address Department F-118. 


WOW) GLECTRIC 
buelgamind ie ienes at: det coames beam 


: Export: Frazar & Hansen, Son Francisco; Canada: Cannon Electric, Ltd., Toronto 


SINCE 1915 


IT 


CANNON 
ELECTRIC 
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MOTORS 


Miniature Timing Motors, Geared 
Under 1/20 Hp. 













~ Subfractional, 
1/20 to % Hp. 
Hp. 
Hp. 


Fractional, 
Integral, 1 to 7% 
Integral, Over 7% 


Gearmotors 





Generators 


Low Voltages (Under 110) 


(BY) 
Co., 937A 8S. 70, 
Milwaukee 1, Wis. (KLMNOUQRTUVW) 


Mfg. Co., Alliance, Ohio. 


Mfg. 


Alliance 
Allis-Chalmers 


Baldor Electric Co., St. Louis 10, Mo. 
(FGKLN) 

Barber-Colman Co., Rockford, Il. 
(BCEYZ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (BCDEFGHJQRYZ) 

Bristol Motor Co., Forestville, Conn. (A) 

Burke Electric Co., 394 W. 12th, Erie, 


Pa, (FGHKLMNOTUVW) 

Century Electric Co., 1806 Pine St., St. 
Louis 3, Mo. (FGJIKLMNOPQRU VZ) 

Cm ‘Mfg. Co., Inc., Dover, N. H. 
(B) 

mW 


Cramer Co., Centerbrook, Conn. 


Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp., Ampere 
3, N. J. (KLMNOPYZ) 

Cyclohm Motor Corp., Div. of Howard 
Industries, Inc., Racine, Wis. (ABEQ 
TUVY) 

Delco Appliance Div., General Motors 
Corp., 379 Lyell Ave., Rochester 1, 
ee # 

Delco Products Div., General Motors 
Corp., Dayton, Ohio (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGHUV) 

Electric Auto-Lite Co., Toledo 1, Ohio 
(GZ) 

Electric Motor Corp., Racine, Wis. 
(BCDFGHQRYZ&) 

Electric Specialty Co., 171 South St., 


Stamford, Conn. 
(BCDEFGHJIKLMNOPQRSTU VWYZ&) 
Electro-Dynamic Div. of the _ Electric 
Boat Co., Bayonne, N. J. (LOV) 
Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. ‘‘Doerr’’ (FGKL) 
Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJQRKLM) 
Fairbanks, Morse & Co., 
(FIKLNOQR) 
Fasco Industries, Inc., 250 Davis, 
ester 2, N. Y. (BCDFGHYZ&) 
Federal Telephone & Radio Corp., Dept. 
E-216, 100 Kingsland Rd., Clifton, N. 
J. (UV) 
General Electric Co., Section pase e. 
Apparatus Dept., Schenectady 5. 
(BCDEFGHJKLMNOPQRSTUV WwYZe) 


Chicago 5, Til. 
Roch- 


General Industries Co., Dept. W, Olive & 
Taylor, Elyria, Ohio (BQYZ) 

Hagen Mfg. Co., Inc., Baraboo, Wis 
(BE) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(BCEYZ) 

Haydon Co., A. W., Waterbury 32, Conn. 
(CXZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 

Hertner_ Electric Co., 12690 Elmwood Ave., 
N. Cleveland 11, Ohio. 
(KL ‘Nou VZ) 
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Holtzer-Cabot, Inc., Boston 19, Mass 
(BCEFGJZ) 
Hoover Co., Kingston-Conley Div., 8 


Brook Ave., Plainfield, N. J. (FK) 
Howell Electric Motors, Howell, Mich. 
(FKNQ) 


Jack & Heintz Precision Industries, 
Cleveland, Ohio (F) 
Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, Illinois. (FCKQRZ) 
Kato Engrg. Co., 129 Maxfield 
Mankato, Minn. 
Lamb Electric Co., Kent, Ohio 
Dayton 1, 


(BCDEFGHJQRS) 

Master Electric Co., 
(FGIKLMNOPQRTUVW) 
McMillan Mfg. Co., Lindeke 
Paul 1, Minn. 
Motoresearch Co., 
Racine, Wis. 
Ohio Gear Co., 

10, Ohio 

Packard Electric 
Corp., Warren, 

Peerless Electric Co., 
(FCKLN) 

Rae Motor Corporation, P. O. Box 291, 
Racine, Wis. (BCDFGHYZ&) 

Redmond Co., Inc., Owosso, Mich. 
(BCFGZ) 

Reliance Electric 
Ivanhoe Rd., Cleveland 10, 
(KLNOQRZ) 

Robbins & Myers, Inc., Motor Div., 
C-69, Springeld 99, Ohio 
(BCDEFGHJKLMNPZ) 

Ruetz Mfg. Co., 1600 Junction Ave., Ra- 


Ine., 


Ave 


Ohio 
Bidg., St. 


Junction Ave., 
(BQY) 
1358 E. 179, Cleveland 


Div., General Motors 
Ohio (FG) 


Warren, Ohio 


& Engineering Co., 
Ohio. 


1054 


Dept 


cine. Wis. (BCDFGHZ) 

Russell Electric Co., 4501 8S. Western 
Bivd., Chicago 9, I. (BCFGYZ) 
Scruggs Co., Loyd, 1022-32 N. Sixth, St. 

Louis 1, Mo. (B) 

Signal Electric Mfg. Co., Dept. B-6, 
Menominee, Mich. (BCDFGHZ) 
Signal Mfg. Co. 69 Bennett, Lyna, 
Mass. (BC) 

Sig-Trans. Inc.. Haverhill Rd., Ames- 
bury, Mass. (W) 


Star Electric Motor Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 
Telechron, Inc., Motor Advisory Service, 
30 Union St., Ashland, Mass. (A) 
Valley Electric Corp., 4221 Forest Park 
Blvd., St. Louis 8, Mo. (FEN) 
Wagner Electric Corp., 6454 Plymouth 
Ave.. St. Louis 14. Mo. (FGKLNYZ) 
Wesche Electric Co., B. A., 1626-22 Vine 
Cincinnati 10, Ohio. (FGKLNOZ) 
Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 
(BCDEFGHJKLMNOPQRSZ&) 
Woods Machine Co., S. A. 27 Damrell, 
Boston 27, Mass. (KLNO) 


PAPER TRACING. 
and Paper. 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., 


PERMANENT MAGNETS. See Magnets 
Permanent. 


See Tracing Cloth 


Bloomsbury, N. J 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, 
Bridgeport Brass Co., Bridgeport 2, 


Conn 
Conn 


Chase Brass & Copper Ce., Inc., Water 
bury 91, Conn. 

Mallery & Co., Inc., P. R., Indianapolis 
6, Ind. 

Phosphor Brenze Corp., Dept. A. 2200 
Washington Ave., Philadelphia 46, Pa 

Revere Copper & Brass, Inc., 230 Park 


Avenue, New York 17 N. . 
Riverside Metal Co., Riverside, N. J. 
Scevill Mfg. Co., Waterbury 91, Conn 
Seymour Mfg. Co., Seymeur, Conn. 


PHOTOELECTRIC CELLS AND TUBES 


General Electric Co., Electronics Dept 
Thompson Rd., Syracuse, N. Y. 

Radio Corporation of America, Commercial 
eneineeting Section 41-DR, Harrison, 


J. 
Vieke rs Electric Div., 


Vickers, Inc., 1915 

Locust, St. Louis 3, Mo. 
PHOTOELECTRIC CONTROLS 
Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 

General Control Co., 1200 Soldiers Field 
Kd., Boston 34, Mass. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave.,. 
Chicago 41, Ii. 

Westinghouse Electric Corp., P. 0. Ro- 


868, Pittsburgh 30, Pa. 


Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, J 

PIEZOELECTRIC UNITS. See Crystal 
Units, Quartz. 

PILES, CARBON RHEOSTAT. See Car- 
bon & Graphite. 

PILLOW BLOCKS. See Blocks, Pillow 
PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 

American Hard Rubber Co., 
New York 13, N. Y. ‘ - 

American Insulator Corp., New Freedom, 


11 Mercer, 


Pa. ” 

Anchor Plastics Co., Inc., 533-541 Canal 
St., New York 13, N. 

Auburn Button Works, 
Auburn, Be 

Barber-Colman Co., Rockford, Ill. | 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Ill, . 

Consolidated Molded Products Corp., 309 


Y 
460 McMaster, 


Cherry, Scranton 2, 

Dickten & Masch Mfg. Ce, 903 E, Vienna 
Ave., Milwaukee 2, Wis. 

Electric Auto-Lite Co, Bay Mfg. Div. 
Bay City, Mich. 

Federal Telephone and Radio » Ore, Dept. 
F’-416, 900 Passaic Ave., E. Newark, 
ee A 

General Electric Co., Chemical Dept 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

General Industries Co., Dept. W, Olive & 
Taylor, Elyria, O. - 

General Molded Products, Inc., 1365 Lee 


St., Des Plaines, Il. 
Insulation Mfg. Co., 77 
Brooklyn 6, N. Y¥ 
Irvington Varnish & Insulator Co., Itv- 

ington 11, N. J 


New York Ave., 
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The Shape and 
1 4 Size YOU need! 


= 

A 
PARAMOUNT 
‘vounn PAPER TUBES 


All Sizes in Square 
and Rectangular Tubes 


















Leading manufacturers rely on 
the quality and exactness of 
PARAMOUNT paper tubes for 
coil forms and other uses. Here 
you have the advantage of long, 
specialized experience in pro- 
ducing the exact shapes and sizes 
for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, 
Fish Paper, Red Rope, or any 
combination. Wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engineered 
for YOU. 


Inside Perimeters from .592” to 19.0” 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 







CASE REPORT No. 53 from a series of actual cases 
eoumeet the successful application of ‘“BEAR”’ 
DY-NAMIC BALANCING to Industry. — 
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BIRD — FILTERS 
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oe Filters are = . 
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as efficient production. 




















“BEAR” 


Dy-Namic Balancing 


© Improves Performance 
© Speeds Up Production 
© Sells MORE of YOUR Products 


















JUNE 1949 


“Bear” Dy-Namic Balancing 
is making its weight felt in 
every phase of industry by 
helping to increase sales 
appeal and adding value to 
hundreds of products...from 
tiny electric motors to wash- 
ing machines and railroad 


Investigate the many production advantages and sales 
gains made possible by ‘‘Bear” Dy-Namic Balanc- 
ing--GET ALL THE FACTS in this FREE 22- 
page DY-NAMIC BALANCING MANUAL. 
SEu Mfg. Co., Dept. E-13 Rock Island, Ill. 


STATIC AND DY-NAMIC 
= BALANCING MACHINES 
a istered U.S. Patent Office 


wheels. By the revolutionary 
‘‘Bear’”’ Method both Dy- 
Namicand Static Balance are 
attained in one time-saving 
operation, which need not 
interrupt routine production 
and may be installed with low 
initial capital investment. 
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4254 W. Arthington St. t. E 
Chicago 24, Il! . 7 


Please send booklet, “The Most Valuable Advertising Space You 
Can Use,” at once. 


Company Individual 
Address —_— 
cineca sesssensitecegpins a 


a eet 
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NO COIL PROBLEM 
IS TOO DIFFICULT 
FOR DANO 








If it’s possible to solve your coil problems—Dano 
can do it. Here under one roof are complete facili- 
ties for manufacturing a wide variety of coil wind- 
ings to exact specifications. Specially treated 
deep impregnations with wax or varnish in vacuum 
impregnation tanks and curing in heat controlled 


' evens is all a part of the complete Dano coil service. 


e Acetate Section 
e@ Paper Section e Bakelite Bobbin 
e Acetate Bobbin e Cotton Interweave 
e@ Coils for High Temperature Applications 


@ Form Wound 


MADE TO YOUR EXACT 
SPECIFICATIONS ALSO 
TRANSFORMERS MADE TO ORDER 


“THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8, N. J. 
Kurz-Kasch, Ine, 1419 S. Broadway, 

Dayton 1, 


oO. 
Mags ens Co., 100 Main, Wayne, 


Molded Products Corp., 4535 W. Harri- 
son Ave., Chicago 24, Ill. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
Phalo Plastics Corp., 25 Foster, Worces- 

ter 8, Mass. 
Richardson Co., Melrose Park, Ill. 
Kockford Machine Tool Co., Rockford, 
fil. 


Kogan Brothers, 2500 W. Irving Pk. 
Blyd., Chicago 18, Ill. 
Synthane Corp., 2 River Road, Oaks, Pa. 


PLASTICS-LAMINATED 
FABRICATORS 

lsaer Co., N. S., 7-11 Montgomery, Hill- 
side 5, N. J. 

lsarber-Colman Co., Rockford, Il. 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich, 

Formica Co., 4645 Spring Grove Ave., 
Cincinnati 32, O. 

General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

General Industries, Inc., Dept. W, Elyria, 
0. 

Kurz-Kasch, Inc., 1419 8S. Broadway, 
Dayton 1, O. 

Mica Insulator Co., Schenectady 1, N. Y. 

itichardson Co., Melrose Park, Ill. 

Kogan Brothers, 2500 Irving Park Blvd., 
Chicago 18, Ill. 

synthane Corp., 2 River Koad, Oaks, Pa. 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 


Baer Co., N. S., 7-11 Montgomery, Hill- 
side 5, N. J. 

Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. 15, 30 E. 42nd, 
New York 17, N. Y. 

Celanese Corp., Dept. D-5, 180 Madison 
Ave., New York 16, N. Y. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 136 
Walck Road, North Tonawanda, N. Y. 

Formica Co., Spring Grove Ave., Cincin- 
nati 32, O. 

Eastman Kodak Co., Rochester 4, N. Y. 

General Electric Co., Chemical Dept., 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., Melrose Park, Ill. 

Synthane Corp., 2 River Road, Oaks, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Woodall Industries, Inc., 7567 McNichols 
Rd., Detroit 5, Mich. 


PLASTICS, MOLDING MATERIALS 


Cellulose- Acetate (A) 
Melamine-Formaldehyde (C) 
Methyl Methacrylate (D) 
fhenol-Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (Ht) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafluoroethylene ~ (P) 
Allyl Resin (Q) 
Cellulose, Nitrate (R) 
Silicone Resins (8) 


Alkyd Molding Compound (T) 

American Cyanamid Co., Plastics Dept., 
35 Kockefeller Plaza, New York 20, 
N. Y¥. (CJQ) 

dakelite Corp., Unit of Union Carbid. 
& Carbon Corp., Dept. 15, 30 E. 42nd. 
New York 17, N. ¥._ (EFJM) 

Celanese Corp., Dept. D-5, 180 Madison 
Ave., New York 16, N. Y. 

Dow Corning Corp., Midland, Mich. (8) 

du Pont de Nemours & Co., Inc., E. L, 
Plastics, Room 132, Wilmington 98. 
Del. (ADGHKLPR) 

Durez Plastics & Chemicals, Inc., 136 
Walck Road, North Tonawanda, N. Y. 
(E) (Casting Resins) 

General Electric Co., Chemical Dept., 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 
(ES) 

Goodrich Chemical Co., B. F., Dept. J-6, 
Rose Blidg., Cleveiand 15. O 

Koppers Co.,. Chemical Division, EM-6, 
Koppers Bidg., Pittsburgh 19, Pa. (AF) 

Monsanto Chemical Co., Plastics Div., 
Dept. EMP-18, Springfield 2, Mass. 

Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2187 Sylvan Ave., Toledo 6, O 


(CIT) 
Richardson Co., Melrose Park, Ill. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


a &, On. Inc., 113 Astor, Newark 
S W.. dé 

Brainin Co., C. S., 233 Spring, New 
York 13, N. Y 


13, ‘ . 
General Plate Div., Metals and Controls 
Corp., 404 Forest, Attleboro, Mass. 
— «Som, 82 Fulton, New York 


ee A 
Makepeace, D. E., Co., Attleboro, Mass. 
“. a H. A., 105 Chestnut, Newark 


PLIERS 


Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Il. 


PLUGS AND RECEPTACLES 


Arrow-Hart & Hegeman Electric (Co, 
Hartford, Conn. r 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Buchanan Elec, Prods. Corp., 1290 Cep- 
tral Ave., Hillside, N. J. 

Cannon Electric Development Co., r 
E-118, 3209 Humboldt St., Los Angeles 
31, Calif. 

Cornish Wire Co., Inc., 15 Park Row 
New York, N. Y. , 

Federal Telephone and Radio Corp, 
Dept. E-216, 100 Kingsland Rd., Clif: 
ton, N. J. 

General Electric Co., Section W11-1122 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Howard B. Jones Div., Cinch Mfg. Corp, 
2460 W. George, Chicago 18, Ill. F 

Mines Equipment Co., 4223 Clayton Ave, 
St. Louis 10, Mo. . 

Morse Co., Frank W., Boston 35, Mass. 

National Electric Products Corp., 1818 
a gl of Commerce Bldg., Pittsburgh 
§ a. 


Packard Electric Div., General Motors 
ah’ jvarzen. oO. 

usse Stoll Co., 125 Barclay, } 
York 7, N. Y. . 
— ea & Mfg. Co., Woodside, 


U. 'S. “Rubber Co., 1230 Avenue of 
Americas, New York 20, N. Y. 


PLUGS, EXPANSION 


Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. 

Wrought Washer Mfg. Co., 2200 S. Bay 
Milwaukee 7, Wis. ’ 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Superior Electric Co., 98069 Meadow St., 
Bristol, Conn. 


POTENTIOMETERS. See Rheostats. 


POTS and LADLES, MELTING 


General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y, 

Sta-Warm Electric Co., 565 N. Chestnut, 
Ravenna, O. 

Vulean Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
Contacts) 


Amplex Mfg. Co., Div. Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co, 
Bound Brook, N. J. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Money & Co., Inc., P. R., Indianapolis 

n 


Moraine Products Division, General Mo- 
tors, Dayton, O. 

National Molded Products, Inc., St. 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 


POWDERS, METAL 


New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co., St. 
Paul 1. Minn. 

Federal Telephone and Radio Corp., Dept. 
E-216, 900 Passaic Ave., E. Newark, 


N. J. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


PREFINISHED METALS. See Steel, 
Commercial Grades and Forms. 


PRESSED WOOD PARTS 


Woodall Industries, Inc., 7567 McNichols 
Rd., Detroit 5, Mich. (Fabricators of 
Masonite Presdwood) 


PRESSES, HYDRAULIC 


Stokes Machine Co., F. J., 
Rd., Philadelphia 20, Pa. 


5996 Tabor 
PRESSES, MOLDING. See Molding Ma- 
chines. Plastic. 


PULLEYS, V-TYPE. 
Belt. 


See Drives, V- 


PUMPS 


Allis-Chalmers Mfg. Co., 937A 8. 170, 
Milwaukee 1, Wis. 

Robbins & Myers, Inc., Motor Diyv., 
Dept. C-69, Springfield 99, Ohio 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y¥. (Diesel Fuel) 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Euclid Electric & Mfg. Co., 54 Edwards, 
Madison, O. 


ELECTRICAL MANUFACTURING 












GET DEPENDABLE 


POWER 


FROM JERR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
precise operating needs of manufacturers whose basic 
product design or end-use requires special features. 


Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. _ 

Write for complete information and prices. 


58 NORTH THIRD STREET 
CEDARBURG, WISCONSIN 


ELECTRO 


MACHINES, INC. 


FROM 1/20 
to 2H.P. 


Standard or De- 
signed to Your 


Specifications 


FOR 
POSITIVE 
ECONOMICAL 
PROTECTION 


AGAINST HAZARDS 
OF INCORRECT 
PARALLELING OF AC GENERATORS 


Automatically controls circuit breaker closure when 
generator frequency and phase are correct, eliminating 
possibility of undue strain on electrical equipment. Only one 
Burlington Synchronizer required regardless of number of 
generating units. 

Inquiries for complete informa- 
tion and engineering services 
solicited. 


BURLINGTON 
INSTRUMENT CO. 


Dept. D-69 
BURLINGTON e IOWA 
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Now electronic induction heaters 
can be used in the shop. 


Electronic tube induction heating long was confined to the 
laboratory because the electronic equipment just ‘‘couldn’t stand 
the gaff’”’ of shop usage. 

After four years of intensive research and testing, The Ohio 
Crankshaft Company found the answer. The Toccotron 20 has . 
proved a dependable shop tool for uniform, low cost production 
in numerous applications. 

Four Lord Plate Form Mountings effectively isolate the Power 
Contactor Panel Assembly and protect the Toccotron from vibra- 
tory disturbances in the shop, regardless of their direction. Tube 
assemblies also are protected by Lord Mountings. 

Whether you make electronic equipment or massive machinery 
—if your product is exposed to external vibration or if it has 
moving parts, a Lord Vibration Control System will increase its 
efficiency, durability and customer appeal. Consult a Lord engineer. 


See our Bulletin in Sweet's 1949 File for Product 
Designers or write for Bulletin 900 today. It describes 
the complete line of Lord products and services. 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


Ry meme Sete 
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PRODUCTION GOES UP... 
COSTS GO DOWN 
INFRA LAMPS 


with NALCO 






Inside- 

aluminumed, 

self-refiecting 
lamp. 


Clear-glass 
lamp for 
use with 
reflectors. 


Widely preferred for industrial baking, drying and heating, 
Nalco carbon filament Infra-Red Lamps give LESS | 
GLARE—MORE HEAT. Practical and economical, their | 
quick, penetrating heat assures completed jobs in a frac- 
tion of time required by ordinary methods—at unusually 
low cost. 


From single units and strips to banks and ovens, Nalco 
Infra-Red Lamps can be “tailored” to speed up your 
production. 


Write for “Drying Problems Made Easy”. 


NORTH AMERICAN 
= TAA TE a DUTY a 





1082 TYLER STREET ST. LOUIS 6, MO. 


TRACING CLOTH 
FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
imperial Tracing Cloth. But itis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque 


IMPERIAL PENCIL 
jelmmericl Perc! Trocng Cloth is toh TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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Co., Section { 
Schenectady 5, N. Y. 


General Electric 
Apparatus Dept., 


Micro Switch Div., First National Corp., 
Freeport, Ill. 

National Acme Co., 176 E. 131st, Cleve 
land 8, O. 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 

Superior Electric Co., 8069 Meadow St., 
Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt 
Vernon, N. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

PYROMETERS, POTENTIOMETERS 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Lewis Engineering Co., Naugatuck, Conn 

REACTORS. See Transformers. 

RECTIFIERS, DRY METALLIC 

Acme Electric Corp., 356 Water, Cuba, 
ms. 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Cambridge hermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. (Copper 
Oxide) 

Electronic Rectifiers, Inc., 737 N. East 
Ave., Indianapolis 2, Ind. (Magnesium 
Copper Sulphide) 

Fansteel] Metallurgical Corp., Rectifier 
Div., North Chicago, Ill, (Selenium) 
Federal Telephone and Radio Corp., 
Dept. F 485, 900 Passaic Ave., E. New 

ark, N. J. (Selenium) 


General Electric 
Apparatus 
(Copper 

Mallory 
6, Ind. 
Radio Receptor 
251 W. 19th, 
(Selenium) 
Vickers Electric Div., 
Locust, St. Louis 3, 


Co., Section E668-67, 
Dept., Schenectady 5, N. Y 
Oxide, Selenium) 
Sh “i Aa ™ 
(Magnesium-Copper Sulphide) 
Co., Inc., Dept. MS-16 
New York 11, N. ¥ 


Vickers, 
Mo. 


Indianapolis 


Inc., 1815 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Ox 
ide) 

RECTIFIERS, MERCURY ARC 

Allis-Chalmers Mfg. Co., 937A 8 70 
Milwaukee 1, Wis. 

Federal Telephone and Radio Corp., Dept 


F-416, 67 Broad, New York 4, N. Y 
General Electric Co., Section E668-67 
Apparatus Dept., Schenectady 5, N. Y 


Radio Corporation of America, Commer- 


cial Engineering, Section 41-DR, Har- 
rison, N. J. 

Westinghouse Electric Corp., P. O. Box 
968, Pittsburgh 30, Pa. 
REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 

REGULATORS, TEMPERATURE. See 
Thermostats. 

REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage 

Acme Electric Corp., 356 Water, Cuba, 
is see 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 


Burlington Instrument Co., Dept. D-69 
Burlington, Iowa. 
Federal Telephone and Radio Corp., Dept. 


E-216, 67 Broad, New York 4, N. Y 
General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, Ill. 
R-B-M Division, Essex Wire Corp., 
L-6, Logansport, Ind. 
Sorensen & Co,, 375 Fairfield 
ford, Conn. 
Superior Electric 
Bristol, Conn. 
Union Electric Prods. Co., 24 Edison P!., 
Newark 2, N. J. 
Vickers Electric Div., Vickers, 
Locust, St. Louis 3, Mo. 
Westinghouse Elec. Corp., P. O 
868, Pittsburgh 30, Pa. 


Dept 


Ave., Stam- 


Co., 8069 Meadow St 


Inc., 1815 


Box 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michi 
gan Ave., Elkhart, Ind. (Mercury) 

Advance Electric & Relay Co., 1260 W 
2nd, Los Angeles 26, Calif. 

Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

Allied Control Co., Ine., 2 
Ave., New York 21, N. Y. 

American Gas Accumulator Co., 
Newark Ave., Elizabeth 3, N. J. 

Amperite Co., 561 Broadway, New York 


East Enid 
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12, N. Y. (Delay, Thermostatic Meta! 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 1, Conn. 
Allis-Chalmers Mfg. Co., 937A 8S. 70 
Milwaukee 1, Wis. 

Automatic Electric Mfg. Co., 60 State 
Mankato, Minn. 

Automatic Electric Sales Co., 1033 W 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 391 Lakeside Ave 
Orange, N. J. 

Barber-Colman Co., Rockford, Ill. 

Clare & Co., C. P., 4719 W. Sunnyside 


Ave., Chicago 30, TIL (Mercury & 
Micro-adjustment ) 
Cramer Co., R. W., Centerbrook, Conn 
Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 
Durakool, Inc., 1010 N. Main, Dept. 00. 
Elkhart, Ind. (Mercury) 
Edison, Thomas A., Inc., Instrument 
ae. 290 Lakeside Ave., W. Orange. 
Electric Auto-Lite Co., Toledo 1, O. 
Federal Telephone and Radio Corp., Dept 


ae 900 Passaic Ave., East Newark, 


E668 -67, 


General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. ¥ 
Guardian Electric, 1627-D, W. Walnut’ 


Chicago 12, Ill. 
Haydon Co., *. W., Waterbury 32, Conn 
Leach Relay Co., 5915 Avalon Blvd. 


Los Angeles 3, Calif. 


Mercoid Corp., ‘4227 W. Belmont Ave 
Chicago 41, Tl. ’ 
Phillips Control Corp., 84 W. Jefferson 


St., Joliet, Il. 
RBM Division, Essex Wire Corp., Dept 


L-6, Logansport, Ind. 

Signal Engineering & Mfg. Co., 154 w 
14th St., New York 11, N. Y. 

Square D Co., 4041 N. Richards, Mj 
waukee 2, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, Philg- 


delphia 7, Pa. 
Ward Leonard Electric Co., 


(Mercury) 
34 South &t,, 


Mount Vernon, N. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N, J 
Zenith Electric Co., 152 Ww. Walton, Chi 


cago, 


REMOTE CONTROLS. See Push But. 


ton Stations; Relays and Contactors: 
Switches. 3 
RESINS, INSULATING. See Varnishes, 
Compounds & Resins. 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 
Driver-Harris Co., Harrison, N. J 


Hoskins Mfg. Co., Detroit 9, Mich 


RESISTANCE HEATING UNITS. 
Heating Elements & Units. 


See 


RESISTANCE LINE CORDS 


General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 
port 2, Conn 

Lewis Engineering Co., Wire Div., Nau 
gatuck, Conn. 

RESISTANCE WIRE. See Wire, Re- 
sistance. 

RESISTORS, INSTRUMENT and 
RADIO 

Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 


Clarostat Mfg. Co., Inc., Dover, N. H 


Hardwick, Hindle, Inc., Newark 5, N. J 

International Resistance Co, 401 N 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. K., Indianapo 
lis 6, Ind. 

Ohmite Mfg. Co., 4805 Flournoy, Chi- 
cago 44, Iii, 

Radio Corp. of America, Commercial En 
emees Section 41-DR, Harrison, 
N. J. 

Resistors, Inc., 5226 W. 26th St., Chi 
cago 50, Ill. 


Sprague Electric Co., North Adams, Mass. 

Square D Co., 4041 N. Richards, Mi! 
waukee 12, Wis. 

Stackpole Carbon Co., St. rys, Pa. 

Ward Leonard Electric — 34 South, 
Mount Vernon, N. Y. 

Westen Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, . J. 


RESISTORS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8. Second, Mil 


waukee 4, Wis. 
General Electric Co., Section Pag 67, 
Apparatus Dept., Schenectady 5 ‘ 
Hardwick, Hindle, Inc., Newark 5, x. J. 
Hartford Element Co., Windsor St., Hart- 
ford 5, Conn. 
International Resistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 
Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. 
Ohio Carbon Co., 12508 Berea Rd., Cleve- 
land 11, 
4805 Flournoy, Chi- 
Chi 


26th St., 
Foxhurst Rd., Bald- 
Sprague Electric Co., North Adams, Mass. 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


Ohmite Mfg. 
cago 44, Il. 

Kesistors, Inc., 
cago 50, Ill. 

Rex Rheostat Co., 3 
Wim, i. Ba 


‘Co., 
] 
5226 W. 


RU SSSTATS. INSTRUMENS and 
Allen-Bradley Co., 1316 8, Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

— Mfg. Co.. Lake & 4th, Racine, 


¥ 
Euclid Electric & Mfg. Co., 54 Edwards, 


Madison, O. 
Hardwick, Hindle, Inc., Newark 5, x J 


International Resistance Co., 401 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind 

Ohmite Mfg. Co., 4805 Flournoy, Chi- 
cago 44, 


Rex Htheostat Co., 3 Foxhurst Rd., Bald- 


win, N, 
Ward Leonard Electric Co.. 34 South, 
Y¥. 


Mount Vernon, N. 


RHEOSTATS, POWER CIRCUIT 
Allen- Bree Oe. 1816 8S, Second, Mil- 


waukee 4 
Electrical Manufacturing Co., Lake at 
cee Racine, Wis, (Foot & Knee 
Control) 


ELECTRICAL MANUFACTURING 


















IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 















































Motorized Hopper Units by the 
Detroit Power Screwdriver Com- 
. panyare “tailor-made” for special 
* assembling applications ... They 
». eliminate the manual handling of 
ports .. . Let us solve your 
production assembling problem 
... Contact us now; send special 
assembly and component parts 
for quotation. 


KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 





Pressing terminal studs in 
dry cell batteries. 


The PROGRESSIVE 
MANUFACTURING CO. 


44 NORWOOD ST. 
TORRINGTON, CONNECTICUT 






ENLARGED VIEW 
Assembling small 
hardware hinges 
by inserting two 
hinge pins simul- 
taneously. 


iia 


ELECTRICAL FITTINGS 


A dependable source of supply 
for Electrical Terminals, Lugs, 
Fuse Clips, etc. Write today for 
catalog bulletins, or ask for quo- 





Inserting mounting 
screws in cooking 
utensil handles. 


tation on your requirements. Aueinnnie denen 


bly of toy plastic 
wheels and axles. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICHIGAN 


Assembling screw 


Ve Vii te La ath veld tell: 
eke a 
, and fibre washer to 
cable clamp for 


4 POLE — 4s — Vino H. P. | a ae ae 
Built with the greatest | noe 


precision and designed 
to give years of quiet, 
efficient service. 


Ra ERER Aa MANUFACTURING COMPANY 
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They're Here! 





“ACME-MOLD" 


COILS 


This outstanding new treatment for all types of coil 
windings, including windings for ignitions, motors, 
transformers and controls, developed and perfected 
through the coordinated efforts of the coil engineers 
and insulating varnish technicians of the Acme Wire 
Co., is now available to the electrical industry. 
ACME-MOLD coils are now in production in Acme’s 
coil plant and more and more manufacturers are set- 
ting up their own production of these impregnated 
and molded units, using Acme XK-262 or XK-263 
impregnating and molding compounds. 



























NOTE THESE DISTINCT ADVANTAGES! 


V Completely sealed unit. 


V Elimination of voids and internal corona due to com- 
plete impregnation of compound containing nearly 
100% solids. 


V Outstanding increase in coil life and continuous re- 
sistance to breakdown under high voltages (magneto 
coils still on test have exceeded 15 times the normal 
life expectancy of standard units!) . 


V Will stand Navy salt water test, dilute sulphuric acid, 
alkalis, transformer oils, and other chemicals. 


V Absolute uniformity of coil and core dimensions (no 
more space troubles). 


V Simplicity of process economizes on labor and mate- 
rials. Taping or other conventional ground insulations 
are eliminated. 

Write today for more information on ACME-MOLD coils. Acme 


can supply the completely impregnated and molded coils, 
assist in designing coils, patterns and molds for your own 


Wire 


PRODUCTS 





Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. ~“ 





MAGNET WIRE * VARNISHED INSULATIONS © COILS 
MEMBER ELECTRICAL INSULATING VARNISH SECTION OF NEMA 
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General Electric Co. Section ee 67, 
Apparatus Dept., Schenectady 5, N. Y. 
Hardwick, Hindle, Inc., Newark 5, N. J. 


International Resistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 
National Electric Controller Co., 5309 


Ravenswood = Chicago 40, 


Ohmite Mfg. Co., 4805 Flournoy, Chi- 
cago 44, Ill. 
Rex Rheostat Co., 3 Foxhurst Rd, Bald- 
win, oo 
34 South, 


Ward’ Leonard Electric Co., 
Mount Vernon, N. Y. 
Westinghouse Elec. Corp., P. 0. Box 868, 

Pittsburgh 30, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 404 Forest, Attleboro, Mass. 
(Precious Metal) 

Makepeace, D. E., Co., Attleboro, Mass. 

Wesche Electric Co., B. A., 1626-22 Vine, 
Cincinnati 10, Ohio. 


Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. (Precious Metal) 

RINGS, RETAINER and SNAP 

Associated Spring Corp., Bristol, Conn. 


Cuyahoga Spring Co., 10270 Berea Rd., 
Cleveland 2, 0. 


Eaton Mfg. Co., Reliance Div., Massillon, 


Oo 

Illinois Coil Spring &. 2100 N. Major 
Ave., Chicago 39, Ill. 

Waldes Kohinoor, ‘Inc., 47-10 Austel 


e Dept. EM-3, Long Island City 1, 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Il. 
Milford Rivet & Machine Co., Dept EM, 


871 Bridgeport Ave., Milford, Conn. 
RIVETS. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 
General Elec. Co., Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass. 
Lord Mfg. Co., Erie, Pa. 
1230 Avenue 


See Fasteners. 


United States Rubber Co., 
of the Americas, New York 20, N. Y 


SAWS, COMMUTATOR. 
tator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. 
Tools, Portable. 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. 


See Commu- 


See 


Keller Tool Co., Grand Haven, Mich. 
(Pneumatic. ) 

SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics.) 

Allmetal Screw Products Oo, Inc., 33 
Greene, New York 13, N. 

Blake & Johnson C., 1495 ane 
Ave,. Waterville 48, Conn. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, R. I. 

Milford Rivet & Machine Co., 971 
Bridgeport Ave., Milford, Conn. 

National Acme Co., 176 E. 131st, Cleve- 
land 8, O. 

Peck Spring Co., 20 Grove Ave., Plain- 
ville, Conn. 

SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co., 


SEALS, OIL and GREASE 
Chicago Rawhide ie Co., 


Latrobe, Pa. 


1267 Elston 


Ave., Chicago 22, Ill. 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, 

Garlock Packing Co., Palmyra, N. Y. 

Gits Bros. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 23, IIL. 

SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 

SHEETS, ELECTRICAL. See Steel, 
Electrical. 

SIGNAL DEVICES 

Signal Engineering & Mfg. Co., 154 W. 
14, New York 11, N. Y. 

SIGNAL LIGHT ASSEMBLIES. 


See Lights, Pilots and Indicator. 


SEVER and SILVER ALLOYS. 
also Contacts and Contact Points 
(For Solder, see Brazing Alloys, Sil- 
ver) Baker & Co., Inc., 113 Astor, 
Newark 5, N. 


Brainin is) Cc. 8., 233 Spring, New 


York ic = 

Fansteel Metallurgical Corp., North Chi- 
cago, TIL 

General Plate Div., Metals and Controls 
Corp., 404 Forest, Attleboro, Mass. 

a * » ee $2 Fulton, New York 


Makepeace, D. 
Mallory & Co., 
lis 6, Ind. 


SLEEVE BEARINGS. See Bearings ang 
Bushings. 


E. Co., Attleboro, M 
Inc., P. B., Indianape: 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 Ww, 
Washington Blvd., Chicago 6, Th, 

Johns-Manville Corp., 22 E. 40, 
York 16, N. Y. 

Mitchel-Rand Insulation Co., 
Murray, New York 7, N. Y. 


New 
Inc,, §1 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N, J, 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating, 
Tubing & Sleeving, Braided Fabric, 


SLOTTERS, MICA. See Commutator 
Saws and Slotters. 

SOCKETS and ADAPTERS, RADIO. 
See Plugs and Receptacles, 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 


Arrow-Hart & Hegeman Electric Co, 
103 Hawthorne, Hartford, Conn, 


Dial Light Co., 900 Broadway, New 
sens, Oh, es 

Drake Mfg. Co., Dept. M, 1707 W. 
Hubbard, Chicago 22, Ill. (Pilot) 

General Electric Co., Section W11-1122, 
bam we age Materials Dept., Bridge- 
port 

Kirkland ny "i. R., 810 King, Morris- 
town, ra 

McGill Mig Co., Ine., Valparaiso, Ind, 
Mines Equipment Co., 4223 Clayton 
Ave., St. Louis 10, Mo. 

Morse Co., Frank W., Boston, Mass, 

SOCKETS, FLUORESCENT. See Fluo- 
rescent Lamp Auriliaries. 

SOCKET SCREW KEYS and 
WRENCHES 

Allen Mfg. Co.. Hartford 2, Conn, 

Bristol Co., The, Waterbury 91, Conn. 

Standard Pressed Steel Co., Box 594, 


Jenkintown, Pa. 


SOCKET SCREWS. See Fasteners 


SOLDERING IRONS 


General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. 

Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ii. 

Stanley Tools, New Britain, Conn. 

Transvision, Inc., Dept. EM, 460 North 
Ave., New Rochelle, N. Y. 

Ungar Electric Tools, Ine., 615 Ducom- 
mun §8t., Los Angeles 12, Calif, 


Vulean Electric Co., Danvers 2, Mass. 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 
(For Silver Solders, 


Alloys) 

Kester Solder Co., 4209 
Ave., Chicago 39, Il. 
Soldering Specialties, Dept. 
y. J. 


See Brazing 
Wrightwood 
D, Summit, 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 
Burnley Battery & Mfg. Co., North East, 
Pa. 
Chase Brass & Copper Co., Inc,, Water- 


bury 91, Conn. 
du Pont de Nemours, Inc., E. 1, Wil- 
mington, Del. 


American Smelt- 
120 Broadway, 


Federated Metals Div., 
ing & Refining Co., 
New York 5, N. Y 


General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Baty 6 pare. 82 Fulton, New York 
‘. a. . 

Kester Solder Co., 4209 Wrightwood 
Ave., Chicago 39, Ill. 

McGill Mfg. Co., Inc., Elec. Div., 250 
N. Campbell, Valparaiso, Ind, 

Ohio Carbon Co., 12508 Berea Rd, 
Cleveland 11, O. 

vs Specialties, Dept. D, Summit, 

Westinghouse Elec. Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 

SOLENOIDS 

Automatic Electric Sales Corp., 1038 
W. Van Buren, Chicago 7, “ln. 

Cannon Elec. Dev. Co., Dept. E-118, 
3209 Humboldt, Los Angeles $1, Cal 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 


Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Section 2668-67. 
Apparatus Dept., Schenectady, 5, ¥. 

Guardian Electric, 1627-D W. Walnut 
St., Chicago 12, Til. 

Leland, G. H., Inc., 111 Webster, 
Dayton, 0. 

a — Co., 176 E. 131st, Cleve- 
an 

Phillips ‘Control Corp., 84 W. Jefferson 
St., Joliet, Tl. 

R-B-M Div., Essex Wire, L-4, 
Logansport, Ind. 


Dept. 
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fiedtal shapes and mpi 
inlay strips of any width 


work for light is) eb vp ssembli 
trical, electronic, radio, etn ace hea ‘in 
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==——— SIG-TRANS 


SIGNAL TRANSMISSION SYSTEMS 


SIG-TRAN 


SYNCHRONOUS GENERATORS, 
MOTORS, DIFFERENTIAL UNITS 
and CONTROL TRANSFORMERS 








































— FOR — 
ELECTRICAL TRANSMISSION OF 
THREE STANDARD DATA & CONTROL APPLICATIONS 
SIZES FEATURING aime For Long Life 
e HIGH TORQUE COMPLETE SYSTEMS, SUCH AS and Reliability 
| e ACCURACY TURBINE ORDER, Adhesives 
| e RELIABILITY eee ree | Cements 
Bulletin AE Forwarded S i G os 7 R A N S, Inc. Compounds page dy a an 
| on Request AMESBURY, MASSACHUSETTS Enamels acid, etc. — which causes persistent 
brics trouble — that’s where we shine. For 
Fabric years and years we have studied the 
Fiberglas problems of the man who has more 
than the ordinary insulation problem. 
SCREW MACHINE PRODUCTS Laminates We have found ways to lengthen in- 
Mica Products sulation life under adverse conditions. 
AND : We developed Mica-Glas, all-inorganic. 
Papers, Fibres We were among the first to apply the 
METAL SPECI ALTIES Silicones advantages of silicone to insulation. 





Then, to bring such experience to you 
we placed factory-trained engineers 
in the field. One is near you now, 
waiting not just to sell insulation but 
to help you profit by its use. Use him. 
Tell him your problem. He’s equipped 
to solve insulation problems, and 
that’s his job. Call him in; if you 
don’t know him, write or wire us. 


Sleevings 
Tapes 
Tubings 

Varnishes 


Modern plant equipped to 
produce accurate work in 
all metals. 













Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 


NATIONAL PLEGTRIC COIL COMPANY 
Providence, Rhode Island 


COLUMBUS ter © es E08e) 
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For Inverting D.C. to A.C. ... 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 







New Models New Models 





= 


VIBRATORS 


A Complete Line of Vibrotors . . . 
Designed for Use in Stondard Vibrator- 
Operated Auto Radio Receivers. Built 
with Precision Construction, fecturing 
Geromic Stock Spacers for Longer Lasting 
Ufe. 


“A” BATTERY 
ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing 
D. C. Electrical Apporotus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation ond 
Extreme Long Life and Reliability. 


NEW MODELS 
A American TELEVISION & Rabio a 


ae ey 
OPIATE Me sae Ter Aes 


ee MINNESOTA-U ee 
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Soreng Mfg. Corp., 1901 Clybourn Ave. 
Chicago 14, Il. s 
Struthers-Dunn, Inc., 150 N. 13th, Phila 


delphia 7, Pa. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

SPEED INDICATORS. See Tacho 
meters. 


SPEED REDUCERS 


For Motorized Units, See Motors 

Allis-Chalmers Mfg. Co., 937A 8. 70 
Milwaukee 1, Wis. 

Janette Mfg. Co., 556 W. Monroe, Chi 
cago 6, Ill. 

Ohio Gear Co., 1358 E 179, Cleve 
land 10, O. 

SPOOLS, WIRE 

The Cleveland Welding Co., W 117 
Seres Rad., Cleveland 7, O 

SPRINGS, COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake 
Chicago 24, IIL. 

Ace Spring Mfg. Co., 77 W. Houston, 
New York 12, N. Y 

American Steel & Wire Co., Cleveland 
13, O. 

Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace (Div. Associated 


Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div. Associated 
Spring Co., Detroit 11, Mich. 
Cuyahoga Spring Co., 10270 Berea 

Cleveland, O. 


Road, 


Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn § Ave., 
Chicago 14, Ill. 


Frankstown 
(Beryllium 


Gibson Electric Co., 8349 
Ave., Pittsburgh 21, Pa. 
Copper. ) 


Hubbard Spring Co., M. D., 525 Central 


Ave., Pontiac 12, Mich 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Il. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, IIL. 

Ohio Div., Associated Spring Corp., Day- 
ton, O. 

Peck Spring Co., 20 Grove Ave., Plain- 
ville, Conn. 

Raymond Mfg. Co., Div. Associated 
Spring Corp., Corry, Pa 

J. S. Steel Wire Spring Co., 7800 Fin 
ney Ave,, Cleveland 5, O. 

STAINLESS STEEL. See Steel, Com 
mercial Forms and Grades. 


STAMPINGS, METAL 
Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Tl. 


Ace Spring Mfg. Co., 77 W. Houston, 
New York 12, N. Y. 

Aluminum Goods Mfg. Co., Manitowoc, 
Wisc. 

American Brass Co., Waterbury 88, Conn 
Barnes Co., Wallace (Div Associated 
Spring Corp.), Bristol, Conn. 


Barnes-Gibson- Raymond, Detroit ll, 


Mich, 
Chase Brass & Copper Co., 


Inc., Water 


bury 91, Conn. 
Dayton Rogers Mfg. Co., 2835 8S. 12th 
Ave., Minneapolis 7, Minn. 
Dunbar Bros. Co. (Div. Associated 
Spring Corp.), Bristol, Conn. 


Electric Auto-Lite Co., 
Gibson Co., William D. 
Spring Corp.), 1800 
Chicago 4, Ill. 
Heyman Mfg. Co., Kenilworth, N. J. 
Hubbard Spring Co., M. D., 525 Central 


Toledo 1, O. 
(Div. Associated 
Clybourn Ave 


Ave., Pontiac 12, Mich. 

Illinois Coil Spring Co,, 2100 N. Major 
Ave., Chicago 39, Ill. 
Linden & Co., Inc., 70 Baker, Provi- 


dence, R. I. 
Ohio Div., Associated Spring Corp., Day 
ton, O. 


Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Raymond Mfg. Co. (Div. Associated 
Spring Corp.), Corry, Pa. 


Revere Copper & Brass, Inc., 230 Park 
Ave., New York 117, N. Y. 

Shakeproof, Inc., 2501 Keeler Ave., Chi 
cago 39, Ill. 


United-Carr Fastener Corp., Cambridge 
42, Mass. 
Wrought Washer Mfg. Co., 2200 8 
Bay, Milwaukee 7, Wisc. 
STAMPINGS, NON-METALLIC 
Baer Co.. N. 8S., Montgomery, Hillside 5. 
N. J. (Fibre) 
Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis 16, Minn. 
Richardson Co., Lockland, Cincinnati 15, O. 
STARTERS, FLUORESCENT. 
See Fluorescent Lamp Auxiliaries 
STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 
STEATITE. See Ceramics 
STEEL—Commercial Forms and Grades. 
Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (8) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (O) 
Tubing (T) 
(See also Steel, Electrical; also Wire, 
Steel.) 


American Steel & Wire Co., 614 Super. 


ior, Cleveland 13, O. (SN) 

American Nickeloid Co., Peru 3, yy 
(DS) (Nickeloid) (Preplated) 
tarnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn, (8-¢9) 
(Spring) 

Carnegie-Illinois Steel Corp., Carnegie 
Bldg., Pittsburgh 30, >a. (B-AC) 
(S-ACDN) (T-ACN) 

Eaton Mfg. Co., Reliance Div., Maggi) 
lon, O. 

Follansbee Steel Corp., Pittsburgh 99 
Pa (8-CO) (Clad) , 


Roebling’s Sons Co., John A., Trenton 9 
N. J : 


Ryerson & Son. Inc., Joseph T., Chicage 


Ill. (ABCENST) 

Superior Steel Corp., Carnegie, p, 
(ANS) (Spring) (Clad). 

Timken Roller Bearing Co., Steel 
Tube Div.. Canton 6, QO. (B-AN) 
(T-AC) 

STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 

Carnegie-Illinois Steel Corp., Carnegie 
Bldg., Pittsburgh 30, Pa. “Ugg,” 
Follansbee Steel Corp., Pittsburgh 9 
Pa. 


Ryerson & Son, Inc., Joseph T., Chicago 
Ill. 


STENCIL MACHINES 


Marsh Stencil Machine Co., 45 Mars 
St., Belleville, Ill. 

STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief. 


STRIPPERS, WIRE 


Fidelity Chemical 
Riverside Ave., 


Products 


Corp 
Newark, N. J 


Ideal Industries, Inc., 1008 Park Are 
Sycamore, III. 
Pyramid Products Co., 2224 S. State 
Chicago 16, Ill 


Wire Stripper Co., 1729 Eastham Ave 
East Cleveland, O 
STRIPPING COMPOUNDS. See Clean. 


ing Compounds, Metal, 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 
Aircraft-Marine 


Fourth, Harrisburg, 
Baer Co., N. S&., 
; . eS 


Products, 
Pa. 
Montgomery, 


Inc., 1504 X 


Hillside 


Buchanan Electrical Prods. Corp., 1294 
Central Ave., Hillside, N. J. 

Burke Electric Co., 393 W. 12th, Erie. 
Pa. 

Burndy Engineering Co., New York 54 
x. © 


Cambridge Thermionic Corp., 453 Concord 


Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn, 

Curtis Development & Mfg. Co., 19 XN 
Crawford, Chicago 24, IIl. 

Federal ‘Telephone and Radio Corp., 
Dept. E-216, 100 Kingsland Rd., Clif- 
ton, N. J. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2°10 W. George, Chicago 18 TH 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) mm) 
Magnetic «) 
Mercury (Dp) 
Pressure (Diaphragm (EF) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (O) 
Push Button Snap 

(Toggle Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (s) 
Through-Cord Snap (T) 
Centrifugal (X) 

(See also Circuit Breakers, Push But- 
ton Stations; Controllers, Motor; Re- 


lays; Timers.) 


Allen-Bradley Co., 
waukee 4, Wis. 


1316 S. Second, Mil- 
(ACEFJPR) 


Allis-Chalmers Mfg. Co., 937A 8S. 1, 
Milwaukee 1, Wis. (RS) 

Allied Control Co., Inc., Dept. A, 2 East 
End Ave., New York 21, N. Y. (CD 
GHR) 

Almo Mfg. Co., 


477 Washington, New- 
ark 5, N. J. (D) 

Arrow-Hart & Hegeman Electric Co., 
Hartford 1, Conn. (ACDHKMPRT) 
Automatic Electric Mfg. Co., 60 State, 

Mankato, Minn. (GR) 
Automatic Electric Sales Corp., 1033 W. 


Van Buren, Chicago 7, Il. 

Automatic Switch Co., 393 Lakeside 
Ave., Orange, N. J. (CHR) 

Brown Instruments Div., Minneapolis 
Regulator Co., 4466 Wayne Ave. 
Philadelphia 44; Pa. (D) 

Clare & Co., C. 4719 W. Sunnyside 


Ave., Chicago 30, Ill. (N) 


Crogeee Co., R. W.,. Centerbrook, Conn 

(G) 

Durakool, Inc., 1010 N. Main, Elkhart, 
Ind. (D) 

Edison, Thomas A., Inc., Instrument 


Div., 290 Lakeside Ave., West Orange, 
N. J. (FG) 
Euclid Electric & Mfg. Co. 54 Ed 


wards, Madison, O. e 
Electro Switch Corp., 198 Broad, Wes- 
mouth 88, Mass. (HOS) 


ELECTRICAL MANUFACTURING 


seamen, sas. RRL LLL 


re 






GENERAL CONTROLS 


— 
Takes S| MANual out of Controls 


They’re Automatic! ! 


For all Pressure, Temper- 
ature, Level and Flow 
Control applications us- 
ing all kinds of gases. 
liquids, and air 
It’s profitable! Be- 

cause antiquated auto- 
matic or manually oper- 
ated controls hold down 
your profits! That's true 
whether you are a manu- 
facturer, wholesaler. 


dealer or user 

@ “AbL-@as” CONTROL 
systems 

@ AimcRarT CONTROLS 
auectay 

@ avTomatic Safety 
SHUT-OFF VALVES 
MOTOR OPERATED VALVES 

' MAGNETIC GAS VALVES v-300 

@ SOLENOID VALVES 

© THERMOSTAT CONTROLS 
& CONTROL SYSTEMS 

© GOVERNOE-TYPE VALVES 

© HI-LOW-OFF VALVES 

© DIAPHRAGM VALVES 

© um ComTeots 

© CLeCTRre Tme SwiTcHESs 

© REFRIGERATION VALVES 

© GAS REGULATORS s 

© LOW WATER CONTROLS 

© STRAWEERS. RTLAYS 

© rRanmsrOwmens. Switcwes 

© PORTABLE FQUIPMENT 
con’ 

© MACHINE TOOL CONTROLS 


CG 

GENERAL CONTROLS 

Manufacturers of Automatic Pressure, Temperature, Level & Glow Controls 
Factory Branches: Birmingham (3), Boston (16), Chicago (5), Cleveland (15), 
Dollas (2), Denver (10), Detroit (8), Glendale (1), Houston (6), Kansas City (2), 
New York (17), Oklahoma City (1), Philadelphia (40), Pittsburgh (22), Seattle (1), 
San Francisco (7), St. Lovis (12) + DISTRIBUTORS IN PRINCIPAL CITIES 





G-1 
MOTOR OPERATED 

VALVE 
eeeee#ee#e#e¢ 


T-70 
THERMOSTAT 
eenseeseee#e 





i 
K-10 
MAGNETIC 
LEVER VALVE 
o . *e *ee*ee 





GAS 
REGULATOR 
oe e ee @ @ 





e*ee#e?#e#s 


8-60 8-50 
GAS VALVE DIAPHRAGM 
VALVE 














is equipped to custom wind 
toroidal cores. Core material 
furnished if necessary. 


SIZE LIMITS: Max. O. D. 412” 
Min. 1. D. 12” 
Max. Stack Height 2” 


WIRE SIZES: +40 to #12 


Send your specifications for 
y 
quotation today. 


oe % Ye, 


VICKERS *\¥si ELECTRIC 


DIVISION 
1815 LOCUST ST., ST. LOUIS, MO. 
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SPECIAL TOROIDAL 
WINDING JOBS 
& 

Vickers Electric Division— 


EXTRA 
PROTECTION 
is built into these 
famous-nametrans- 


formers by using 
H & V dielectric 


papers 


H & V DIELECTRIC PAPERS 


PAY OFF 


in Safer Products 





Made to beat, not just meet specifications, 
H & V dielectric papers are your best bet for better, 
safer products. Their high abrasion and impact 
strength lowers reject rates . . . cuts manufacturing 
costs. And their uniformly high dielectric strength 
gives an extra margin of protection that pays off in 
customer satisfaction. 
These two, plus many other features, best explain 
why quality manufacturers of transformers and 
motors consistently specify H&V dielectric 
papers. If you, too, want a more uniform insulating 
paper ...a paper that will give motors and gener- 
ators better protection . . . try H & V papers. 


HOLLINGSWORTH & VOSE COMPANY 


East Walpole Massachusetts 


Manufacturers of Technical and 
Industrial Papers 





275 











testing S$TRETCHability here 


.gives you better WQRKability 


in PANTHER and DRAGON 
Rubber Tapes 


Testing the tape’s stretchability on a Scott tester, as 
shown here, is only one of a series of quality control 
tests made during various stages of production that 
make PANTHER and DRAGON Rubber Tapes 
“tops in tapes”. You can count on these tapes to be 
strong enough to stretch without breaking . . . make 
better splices that will last longer. 

Made by a company in the installation business for 
nearly 70 years, PANTHER and DRAGON Friction 
and Rubber Tapes pass ASTM and federal specifica- 
tions for electrical and physical properties with a 
They have proved their worth 
Sold only 


through recognized inde- 


wide margin of safety. 


in successful splicing jobs of all kinds. 


pendent wholesalers. The 
Okonite Company, 
Passaic, New 


Jersey 


6173 
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Federal Telephone and Radio Corp., 
Dept. E-216, 100 Kingsland RKd., 
Clifton, N. J. 


(NS) 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 


( 
General Controls, 


801 Allen Ave., Glen- 
dale 1, Cal. ) 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(ABCDEFGHJKMNOPRST) 

Guardian Electric, 1627-D W. Walnut 
St., Chicago 12, Ill. (CFGHN) 

Heineman Electric Co., 99 Plum, Tren- 
ton, N. J. (0) 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. (L) 

Landis & Gyr, Inc., 104 Fifth Ave., 
New York 11, N. Y. (G) 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

Leland, G. H., Inc., 111 Webster, Day- 


ton 2, O. 
Lewis enpemns. Naugatuck, Conn. (8) 
Mallory & Co., Inc., P. R., ‘Indianapolis 
6, Ind. (GNPS) 
Master Electric Co., Dayton 1, 0. (C) 
McGill Mfg. Co., Inc., Electrical Div., 
Valparaiso, Ind. 


Mercoid Corp., 
(ABCDEF) 
Industrial 
Corp., Freeport, 


250 No. Campbell, 
(KP) 
4227 W. Belmont Ave., 
Chicago 41, Ill. 
Micro-Switch  Div., First 
Ill. (BFLS) 
Mines Equipment Co., 4223 Clayton Ave., 
Lou (waterproof) 


Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. (KOP) 

National Acme oe 170 E. 131st, Cleve- 
land 8, 0. (BP) 

Ohmite Mfg. Con 4805 Flournoy, Chi- 
cago 44, Ill. (8S) 


Powrex Switch Co, P. O. Box 206, 


Watertown 72, Mass. (D) 

R-B-M Division, Essex Wire Corp., 
Dept. L-6, Logansport, Ind. 

Robertshaw-Fulton Controls Co., Youngs- 
wood, Pa. (FM) 

Slater Electric & Mfg. Co., Woodside, 
N. J... (BDKLMOPST) 

Soreng Mfg. Corp., 1901 Clybourn Ave., 


Chicago 14, Ill. 
Spencer Thermostat Co., Div. of Metals 


& Controls Corp., 106 Forest, Attle- 
boro, Mass. (EF) 

Square D Co., 4041 N. Richards, Mil- 
waukee 12 Wis. (ABCEFLOPR) 
— Carbon Co., St. Marys, Pa. 
Struthers-Dunn, Inc., 150 N. 13th, 

Philadelphia 7, Pa. 
Telechron, Inc., ‘30 Union St., Ashland, 
Mass. (G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. ee 
Westinghouse Electric Corp., 0. Box 
ou 30, Pa. (ABCDFGH. 
Zenith Electric Co., 152 W. Walton, 
Chicago 10, Ill. (HR) 

TACHOMETERS 


Bristol Company, 153 Bristol Rd., Wa- 
terbury 91, Conn. 

Electro Auto-Lite Co., Toledo 1, O. 

General Electric Co., Section a 67, 
Apparatus Dept., ag me 


Ideal eentttos ‘Inc., 1008 Park he. eA 
Sycamore, 
Reliance Hlecttic & Engineering Co., 


1054 Ivanhoe Road, Cleveland 10, 0. 
Veeder-Root, Inc., Hartford 2, Conn. 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 
National Band & Tag Co., Dept. 9-912, 
Newport, Ky. 
TAPE, ADHESIVE and COIL 
FASTENING 
Armstrong Cork Co., 9506 Arch, Lan- 
caster, Pa. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd. Sete 6, Til. 
Minnesota Mining & Mf, Co., St. Paul 
6, Minn. 
Inc., 51 


Mitchell-Rand vont Co., 
Murray, New York 7 a A 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating ; Sleeving and Tape, Asbestos; 


Tape, Friction and Splice; Ta & 
Sheeting. ” = 
TAPE, FRICTION and SPLICE 
General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 
Okonite Co., Wilkes- Barre, Pa. (Pan- 
ther & Dragon Tapes) 
Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Ill. 


Irvington Varnish & Insulater Co., Ir- 
vington 11, N. J. 

Johns- Manville oe 22 E. 40, New 
Minnesota "Mining & Mfg. Co., 900 Fau- 
quier Ave., St. Paul 6, Minn. 
Mitchell-Rand Insulation Co., Inc., 51 


Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y¥. 


TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 


Irvington youth & Insulator Co., 
ington 11, N. 

New Jersey Wood Finishing Co., 
ont Insulation Dept., 


Irv- 


Elec- 
Woodbridge 


TAPE, MAGNETIC RECORDING. 
See Magnetic Recording Tape, 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N, J, 


TEMPERATURE CONTROLS. 
See Switches; Thermostats 


TERMINAL BLOCKS. See Strips. 

TERMINALS. See Lugs and Terminals 

TESTING EQUIPMENT, PHYSICAL 

Ww. C. Dillon & Co., 5410-L W. Har. 
rison, Chicago 44, Ill. 


TESTING INSTRUMENTS. See Instry- 
ments. 


THERMAL SWITCHES. See Switches. 

THERMOCOUPLES 

Bristol Co., The, Waterbury 91, 

Brown Instruments _Div., Minneapolis 
Regulator Co., 4466 Wayne Ave. 
Philadelphia 44, Pa. 

General Electric Co., Section nie, 


Apparatus Dept., Schenectady 5, N. Y. 
Hoskins Mfg. Co., Detroit 8, Mien 
Lewis Engineering Co., Naugatuck Conn. 


Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 
Rockbestos Products Corp., 851 Nicoll, 


New Haven 4, Conn. 
Westinghouse Electric Corp., P. 0. Boz 
868, Pittsburgh 30, Pa. 


THERMOMETERS 
Bristol Co., The, Waterbury 91, Conn. 
Dillon, W. E.. & Co., 4510-L W. Har- 


rison, Chicago 44, Ill. 
Edison, Inc., Thos. A., Instrument Div., 
290 Lakeside Ave., W. Orange, N. J 
Electric Auto-Lite Co., Toledo 1, 0, 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, K. J. 


THERMOPLASTIC WIRE. See Wire 


and Cable, Insulated. 


THERMOSTATIC BIMETALS 


— & Co., Inc., 113 Astor, Newark 5, 
J. 

Brainin Co., C. 8., 233 Spring, New 
York 13, N. Y. 

Chace Co., W. M., 1608 Beard Ave., 
Detroit 9, Mich. 

General Plate Div., Metals and Controls 
Corp., 404 Forest, Attleboro, Mass 


Makepeace, D. E., Co., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New- 
ark 5. N. J. ‘“‘Wilco.”’ 


THERMOSTATS 


Barber-Colman Co., Rockford, Ill. 
Bristol Company, 153 Bristol Rd., Wa- 


terbury 91, Conn. 

Edison, Inc., Thos. A., Instrument Div., 
290 Lakeside Ave., W. Orange, N. J. 

Fenwal, Inc., 51 Pleasant, Ashland, 
Mass. 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

General Electric Co., Section eS 


Apparatus Dept., Schenectady 5, N. Y. 


Master Electric Co., Dayton 1, *,. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Robertshaw-Fulton Controls Co., Youns- 
wood, Pa. 

Spencer Thermostat Div. Metals & Con- 
trols Corp., 106 Forest, Attleboro, 
Mass. 

Stevens Mfg. Co., Richland Trust Bidg.. 


Mansfield, O. 
Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 
Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 
Cramer Co., R. W., Centerbrook 
General Electric Co., Section ibeee-61 67, 
Schenectady 5, » 4 


Apparatus Dept., 
Hansen Mfg. Co., 
Haydon Co., A. W., 


N. 
Inc., Princeton 3, Ind. 
Waterbury 32, ‘Conn. 


Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, 

Sangamo Electric Co., Springfield, Ml. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Struthers- Dunn, | Inc., 150 N. 13th, Phila- 
delphia 7, P 

Telechron, ie. 200 Union St., Ashland. 
Mass. 

Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 

Zenith Electric Co., 152 W. Walton, 
Chicago, Il. 

TIME SWITCHES. See Switches. 

TOOLS, PORTABLE 

Keller Tool Co., Grand Haven, Mich. 
(Pneumatic. ) 

Loyd Scruggs Co., 1022 N. Sixth, St. 
Louis 1 0. “ 
Stanley Elec. Tools, 502 Myrtle, New 

Britain, Conn, 
TRACING CLOTH and PAPER 
Aap Finishing Co., Providence, 
Keuffel & Esser Co., Hoboken, N. J. 
Post Co., Frederick. 3650 N. Avondale 
Ave., Chicago 18, Il. 


ELECTRICAL MANUFACTURING 
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Rogan Offers a Wide Variety of Stock Molded 
















You can stand a rugged K-C ball-bearing 
motor on end, if need be, to fit 

your product design. No matter— 

it will still run smooth, cool and quiet 

. still deliver long, trouble-free service. 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 


of sizes, shapes, colors; branded to your specifications, Write Of course, for power requirements 

for free catalog now! that are strictly "on the level,” 

ROGAN BROTHERS “Eiiickco te iinois” K-C sleeve-bearing motors deliver 
Compression Melders and Branders of Plastics the same engineered efficiency. 


Up-ended or not, if small motors 
play a big part in your product's 
is o ur performance, you ought to know about 
We're celebrating Mhis & i K-C. Write us for details—today! 
with you by reducing — 
our package rates up 
to 12%. Saving to Ex 
you now up to 104% X 
compared to Express. 
Various other reduc- 
tions. Low cost plus 
service backed by half 
a century of courteous 


efficiency. A Be ca IVERSAR Y : 


Freight Forwarders . . . Est. 1899 











THE HOOVER COMPANY 
« £ Kingston-Conley Division 
3 72 Brook Avenue, North Plainfield, New Jersey 


Write today for 
our new rates. 


173 W. Madison @ 


GEARS Small and Medium | 


SPROCKETS THREAD “. 8 


Chicago 2 PPP PPP LLL PL 








Gateal RACKS GRINDING 
HELICALS WORMS COMPLETE 





Send us your blue- 


or cee orn 


brints for estimate 


GEAR 
STRAIGHT WORM TRAINS 
BEVELS GEARS e 


1035 PARMELE ST. ROCKFORD, ILLINOIS 
oT REE on RR eR HS RTL 
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... Wherever pliers are needed 


Fast moving production lines demand quick, sure 
work to-keep output at peak level. Klein Pliers in 
the hands of your workers help them keep produc- 
tion up to schedule. 

Drop forged from the finest alloy steel and in- 
dividually tempered and tested, each pair of Klein 
Pliers has the proper balance—the right spring to 
the handles—matched jaws—sharp knives that stay 
keen. 

Klein Pliers are made in many types for every 
purpose. Plan now to let these quality tools aid 
your production. 


No. 201. Original pattern 
husky Klein Side Cutting 
alt ta Later l 


in five sizes—5, 6, 7, 8, 


Square nose 


and 9 inches 


No. 201 NE. The famous 
LGC Tt mee yi 1 3 
Cutting Plier. Made in five 


sizes—5, 6,7, 8, and 9 in 


me tie-t fast itil 1: ae 


No. 202. Klein Oblique 
Cutting Plier (heavy-duty 
A very useful tool 


ar ee) 


eyo aaD 
that cuts close 


inches 


No. 203 
ail 


Klein Long Nose 
WT al- etal aeha 
permits getting into diffi- 
Made in 6 and 


cult places 


7 inch sizes 


Ask Your Supplier 


The Klein Pocket Tool 
Guide, showing the 
Klein line contain- 
ing useful tool informa- 
tion, will be mailed on 
request, 


Mathias 








TRANSFER SWITCHES. See 
TeAnerPaMens FLUORESCENT 


Switches 


LLAST. See Fluorescent Lamp 
Auxiliaries. 
TRANSFORMERS, INSTRUMENT 
CURRENT 


— Electric Corp., 356 Water, Cuba 
Y. 

Allis- Chalmers Mfg. Co., 937A S. 70, 

Milwaukee 1, Wis. 

Chicago Transformer Div., Essex Wire 

Corp., 3501 Addison, Chicago 18, Ill 

Dano Electric Co., 93 Main, Winsted, 

Conn. 

Federal Telephone and Radio Corp., Dept. 


= 100 Kingsland Rd., Clifton, 
a 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, -.: ¥, 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady ie AD 2 
Light Electric Corp., 214 Lackawanna 
Ave., Newark 4, N. J 


Standard Transformer Co., Warren, O 

Union Electric Prods Co., 24 Edison PI1., 
Newark 2, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, 
Acme Electric Co., 356 
i, Be 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 


Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Ill. 


POWER CIRCUIT 
Water, Cuba, 


Dano Electric Co., 93 Main, Winsted, 
Conn. 
Davis & Co., Dean W., 1006 First, Kent- 


land, Ind. 
Dongan Electric Mfg. Co., 2979 Frank- 
lin, Detroit 7, Mich. 


Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 
General Electric Co., Section E668-67, 


Schenectady 5, N. Y. 


Apparatus Dept., 
Pulaski Koad, Chi 


Gramer Co., 2734 N. 
cago 39, Ill. 

Light Electric Corp., 
Ave., Newark 4, N. J. 

Hevi Duty Elec. Co., Milwaukee, Wis. 

Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J. 

Radio Corporation of America, Commer 
cial Engineering, Section 41-DR, Har 
rison, N. 

Union Electric Prods. Co., 
Newark 2, J. 


214 Lackawanna 


24 Edison P1., 


Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 3, Mo. 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Wheeler Insulated Wire Co., 1204 E 
Aurora, Waterbury 91, Conn. 


TRANSFORMERS, RADIO CIRCUIT 


Acme Electric Co., 356 Water, Cuba, 
Chicago" Transformer Div., Essex Wire 
Corp.. 3501 Addison, Chicago 18, Ill. 
=. Be creat Co., 93 Main, Winsted, 
Davis "& Co., Dean W., 1006 First, Kent 
land, Ind. 


Federal Telephone and Radio Corp., Dept 


= 216, 100 Kingsland Rd., Clifton, 
Forrenti Electric, , 30 Rockefeller Plaza, 
New York 20, A 
Gramer Co., 2784 Ww. Pulaski Road, Chi 
cago 39, ; 
Hevi Duty Elec. Co., Milwaukee, Wis. 
Light Electric Corp., 214 Lackawanna 


Ave., Newark 4, N. J. 

Notheifer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J 

Peerless Electrical Prod Div., Altec-Lan- 
sing Corp., 6920 McKinley Ave., Los 
Angeles 1, Cal. 

Radio Corporation of America, Commer- 
cial Rapincering Section 41-CR, Har- 


rison, 

Union Electric _Prods Co., 24 Edison Pi.. 
Newark 2, N. J. 

Wheeler Insulated Wire Co., 1204 E 
Aurora, Waterbury 91, Conn. 
TRANSFORMERS, VARIABLE 
VOLTAGE 

Acme Electric Corp., 356 Water, Cuba 
N . 


Milwaukee, Wis 


mm Ze 
Hevi Duty Elec. Co., 
> Fairfield Ave. 


Sorensen & Co., 375 
Stamford. Conn. 

Superior Electric Co., 8069 Meadow 8t., 
Bristol, Conn. 

Union Electric Prods Co., 24 Edison Pl 
Newark 2, N. J. 


TUBES, CATHODE RAY 

General Electric Co., Electronics Dept.. 
Thompson Rd., Syracuse, N. Y. 
Radio Corporation of America, Commer- 
cial Engineering Section, 41-DR. Har 
rison, N. J. 


TUBES, ELECTRON (Industrial) 


Federal Telephone and Radio Corp 
Dept. F-416, 100 Kingsland Kd 
Clifton, N. J. 

General Electric Co., Electronics Dept., 


Thompson Rd., Syracuse, N. 


Radio Corporation of America, Com- 
mercial Engineering Section 41-DR 
Harrison, N. J. 

Raytheon Mfg. Co., Waltham 54, Mass 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


ELECTRICAL MANUFACTURING 


TUBES. METALLIZED GLASS. gp, 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


Teeies. BRASS, BRONZE and Cop. 
PER. See Brass, Bronze and Copper 
TUBING, FIBRE. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


See Fibre. 


TUBING, MICA. See Mica. 


THeeise. NICKEL and NICKEL AL. 


American Brass Co,, Waterbury 83, Conn, 
General Plate Div., Metals and Controls 
Corp., 404 Forest, Attleboro, Mags. 
International Nickel o., Inc., 67 Wall 
New York 5, N. : 
Revere Copper & leet Inc., 230 Park 
New York 17, N. Y. P 


TUBING, PAPER 


Paramount Paper Tube Corp., 612 Lafay- 


ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 wW. 
Charleston, Chicago 47, Ill. 

TUBING, SILVER. See Silver and 
Silver Alloys. 

TUBING, STEEL. See Steel, Commer- 
cial Grades and Forms. 

TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre, 
treated with lacquer, varnish or syn. 
thetic resin. 

Bentley, Harris Mfg. Co., Dept. M-33, 


Conshohocken, Pa. 
Brand & Co., William, 2 
New York 10, ss i. 
General Electric Dept., Chemical Dept 
(8-5) 1 Plastics Ave., Pittsfield, Mass 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Mil. 
Irvington V'arnish & Insulator Co., Iry- 
ington 11, N. J. 

Mitchell-Rand Insulation Co., Inc., §1 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J 

Owens Corning Fiberglass Corp., Dept. 
866, Toledo 1, O. 

Varflex Corp., 309 Jay, Rome, N. Y, 

Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. 


76 Fourth Ave., 


TUBING and SLEEVING, Extruded 
Plastic. 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

General Electric Co., Chemical Dept 
(8-5) 1 Plastics Ave., Pittsfield, Mass 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mitchell-Rand Insulation Co., 
New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. d 

National Vulcanized Fibre Co. , Wilming- 
ton 99, Del. 

New Jersey Wood 
a Insulation 


51 Murray, 


Finishing Co., Elee- 
Dept., Woodbridge, 
Worces- 


Phaio Plastics Corp., 25 Foster, 


ter 8, Mass. 
Varfliex Corp., 309 Jay, Rome, N. Y. 


TUNGSTEN 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 


cago, Til, 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

UNDERCUTTERS, MICA. See Mica 


Undercutters. 


VACUUM TUBES. See Tubes, Cathode 


Ray, Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 
Automatic Switch Co., 393 Lakeside 


Ave., Orange, N. 
Barber-Colman Co., 
Brown Instruments Div., 

Regulator Co., 4466 

Philadelphia 44, Pa, 
Class Cooper Co., 425 Market, 

J. 


J. 

Rockford, TI. 
Minneapolis 

Wayne Ave 


Palmyra 


Ginied Controls, 801 Allen Ave., Glen- 
dale 1, Cal, : 

General Electric Co., Section E668-6: 
Apparatus Dept., Schenectady 5, N. ¥ 

Magnatrol Valve Corp., 67 Fifth Ave., 
Hawthorne, N. J. 

Mercoid Corp., 4227 W. Belmont Ave 
Chicago 41, Ml. 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk 
Conn. 

Waterman Engineering Co., 
Ave., Evanston, Ill. 

Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


721 Custer 
0. Box 


VARNISHED FABRICS. See Fabrics, 


Insulating. 





sm 





and allied devices 


turn first to 


me ee rN 


for cost-cutting 






design engineering 
Tole ala= 


ft 


ry Send us your specifications or 
requirements. Address Dept. 13 


UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. 


 -"€ 


DYKEM STEEL BLUE 





vew 4-POINT 


BEARING BRACKET 


ASSURES MORE ACCURATE AND 
of PERMANENT ROTOR ALIGNMENT! 


6; 
| = SI TT M TLE 





Dependable —Versatile 4-POLE SHADED-POLE 
FRACTIONAL MOTOR 


Already outstanding in a field including hundreds 
of applications, the popular Loyd Scruggs 4-Pole 
Shaded-Pole Motor now features an exclusive, new 
4-point bearing-mounting bracket. This important — 
development permits a more uniform, minimum- 
width air gap, extra-capacity oil cups, and per- 


STOPS manently accurate rotor-stator alignment inde- 
LOSSES pendent of the casing. The result is more power, and 
making dies longer, smoother operation. 
& templates NOW IN USE ON 


Simply brush en right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 





Concentration of our facilities 
and skills upon one basic motor 
means that you benefit from im- 
portant economies and extra 
quality features. You are invited 


sharp relief, and at 
the same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
in Canada: 2466 Dundas St. West, Toronto, Ont. 


. = 


ELECTRICAL 
CONNECTORS 


to compare this motor with any- 
thing available, as to perfor- 
mance, price, adaptability, and 
delivery service. Write, wire or 
phone for sample, stating re- 
quirements— memorandum 
invoice. The Loyd Scruggs Co., 
1022-32 North Sixth Street, 
St. Lovis 1, Mo. 








Available in skeleton type 
(above) or with totally 
enclosed or ventilated 
housing. Many variations 
available in electrical 





MANY TYPES IN . Fill out and mail for 54-page illus- one coaean aul 
ALL SIZES : ee ; iecei 60 bic ke 
D AG odie rduccbuebeecweuseted i Approximately 1700 R.P.M. 
COOLER, MORE | Firm Name........cecsesseeesees 
ECONOMICAL RAMON 65K Gah idennv eons ; 





SCO COPPER TUBE & PRODUCTS, INC., Cincinnati 27, Ohio 


TR RA ARS SIERONREE NCI ROUT AAG LT LT LL CD, 
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yt Snails COMPANY 


Air Circulators 

Wire Recorders 

Air Conditioners 

Business Machines 

Fans and Blowers 

Vending Machines 

Ventilating Fans 

Oil Circulating Heaters 

Exhaust Fans 

Floor Heaters 

Unit Coolers 

Refrigerator 
Condenser Fans 

Coolant Pumps 

Floor Air Circulators 

Unit Heaters 

and many others 
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NOI CH 


OF IMPORTANCE TO THE 
ELECTRICAL INDUSTRY 






















bickers Magnetic Te eti tae 






VICKERS ELECTRIC DIVISION, Vickers Inc., 
Announces a complete Research and Development 
Section available for your technical problems in 
relation to the following— 






















MAGNETIC AMPLIFIERS 
MAGNETIC AUDIO AMPLIFIERS 
STATIC VOLTAGE REGULATORS 

STATIC MOTOR SPEED CONTROLS 
POWER SATURABLE REACTORS 
esi d 4 8 
PHOTOELECTRIC CELLS 
SERVOMECHANISMS 
MAGNETIC FLUID CLUTCHES 
SPECIAL MOTORS AND GENERATORS 
TRANSFORMERS «+ ARC-WELDERS 


CONTROLLED POWER RECTIFIERS FOR 
ELECTRO-CHEMICAL PROCESSES 





The fundamental schemes employed in many of the 
above involve general use of tubeless amplifier circuits 
—Magnetic Amplifiers. 

For information regarding application of the above 
relative to your reqairements, you are cordially in- 
vited to consult our Engineering Department. 


@? Et, 
Y, % 


VICKERS 21 V pt ELECTRIC 
oreo 


DIVISION 


1815 LOCUST ST. ST. LOUIS 3, MISSOURI 


A UNIT OF THE SPERRY CORPORATION 






























VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. 15, 30 E. 42nd, 
New York 17, N. Y. 

George C. Borthig Co., Inc., P. O. Box 
115, East Rutherford, N. J. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Celanese Corp., 180 Madison Ave., New 
York 16, N. Y. 

Dow Corning Corp., Midland, Mich. 

du Pont de Nemours & Co., Inc., E. L., 
Finishes Dept., Wilmington, Del. 

Durez Plastics & Chemicals, Inc., 136 
Walck Road, North Tonawanda, N. Y. 

General Electric Co., Chemical Dept. 
(3-5) 1 Plastics Ave., Pittsfield, Mass. 

George Co., P. D., St. Louis, 

Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish and Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 
Monsanto Chemical Co., Plastics Div., 
Dept. EMP-18, Springfield 2, Mass. 
National Electric Coil Co., Columbus 16, 

Ohio 
National Varnished Prods., 207 Randolph 
Ave., Woodbridge, N. J. 
Westinghouse Elec. Corp., Dept. 26, P. 
O. Box 868, Pittsburgh 30, Pa. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. V-Belt. 


VOLTAGE REGULATORS. 
lators, Voltage. Transformers. 
able Voltage. 


VOLTMETERS. 


VULCANIZERS, CABLE 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


WASHERS, BEARING. 
and Bushings. 


WASHERS, INSULATING 
See Specific Material. 


WASHERS, METAL. 


WAXES AND COMPOUNDS 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp.. Dept. 30, 30 E. 42nd, 
New York 17, N. Y. 

3445 Howard, Skokie, Til. 
e idland, Mich. 

General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 


Ohio 
Zophar Mills, Inc., 130—26th, Brooklyn 
$3, N. Y. 


See Drives, 
See Regu- 
Vari- 


See Instruments. 


See Bearings 


See Fasteners. 


WEDGES AND PEGS, ARMATURE 


General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass, 

Insulation eee Cup. nn Ww. 
Washington vd., cago 6, . 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand ee oe Inc., 51 
Mu . New Yo , N. Y. 

National’ Vulcanized Fibre Co., Wilming- 
ton 99, Del 


WELDING EQUIPMENT 
Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

Federal Machine & Welder Co., Dept 
269, Clermont & Overland Aves., War- 


ren, O. 
General Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5, N. Y. 
(ARC) 
Westinghouse Electric Corp., P. O. Boz 
2025, Buffalo 5, N. Y. (Filexare.) 


WHEELS, FAN AND BLOWER 


Janette Mfg. Co., 556 W. Monroe, Chi- 
eago 6, Il. 


937A 8. 70, 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 88, Conn. 

American Steel & Wire Co., Cleveland 
13, O. 

Anaconda Wire and Cable Company, 25 
Broadway, New York 4, N. Y. 

Bridgeport Brass Co., Bridgeport 2, 


Conn. 
Corp., Bristol, Conn. 


Bristol Brass 

Inc., 15 Park Row, 
New York 7, N. Y. 

— Auto-Lite Co., 

General Electric Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y¥ 


Cornish Wire Co., 
Port Huron, 
ich. 
Co., 
Hudson Wire Co., Winsted Div., Winsted, 


Conn. 
sk Sons Co., John A., Trenton 
Rome Labie Corp., Dept. E. M., Rome, 
WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


American Steel & Wire Co., Clevelang 
13, O. (ABCT) 

Anaconda Wire & Cable Company, 95 
Broadway, New York 4, N. Y, 
(ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 


Chicago 44, Tl. (ABTX) 
Boston Insulated Wire & Cable Co., Dor. 
chester 25, Mass. (BTX) 
Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. (T) ™ 
Cornish Wire Co., Inc., 15 Park Row 
New York 7, N. Y. (BT) : 
—— Auto-Lite Co., Port Huron, Mich. 


( 
Essex Wire Corp., Monticello, Ind. (BT 
Federal Telephone and Radio Corp., 90 
Passaic Ave., East Newark, N. J, 
General Electric Co., Section W11-1129, 


Construction Materials Dept., Bridge- 
port 2, Conn. (ABCX) 
National Electric Prod Corp., 1818 


Chamber o. cree Bldg., Pittsburgh 


19, Pa, ( 

Okonite Co., Passaic, N. J. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 


TX) 
“7 ar Co., 2800 E. 55th, Cleveland, 
Rockbestos Products Corp., 851 Nicoll, 
New Haven 4, Conn. (AT) 
none Sons Co., John A., Trenton 2, 
Rome Cable Corp., Dept. EM, Rome 
N. Y¥. (BT) v , 
Sprague Electric Co., North Adams, Mags. 


Unites States Rubber Co., 1230 Avenue 
of tne Americas, New York 20, N. Y 


Wheeler Insulated Wire Co., 1204 5 
Aurura, Waterbury, Conn, 

WIRE FORMS 

Accurate Spring Mfg. Co., 3917 W. Lake, 
Chicago 24, Il. 

Ace Spring Mfg. Co., 77 W. How 
New York 12, N. ¥. —_ 

Barnes Co., Wallace (Div. Associated 


Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, 6400 Muler Ave., 
Detroit 11, Mich. 
Blake & Johnson Co., 1495 Thomastos 

Ave., Waterville 48, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, O. 

Cibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 11, Ill. 

Hubbard Spring Co., M. D., 575 Centra) 
Ave., Pontiac 12, Mich. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Lewis Spring & Mfg. Co., 2646 W. North 


Ave., Chicago 47, Il. 

Raymond Mfg. Co. (Div. Associated 
Spring), Corry, Pa. 

E. H. Titchener & Co., 98 Clinton St., 
Binghamton, N. Y. 

U. 8S. Steel Wire Spring Co., 7800 Finney 
Ave., Cleveland 5, O. 


WIRE. MAGNET 

Acme Wire Co., 1255 Dixwell Ave, New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, II. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 


Electric Auto- Lite Co., Port Huron, Mich. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Hudson Wire Co., Winsted Div., Winsted, 
Conn. 

Reckbestos Products Corp., Nicoll, 
New Haven 4, Conn. 

Roebling’s Sons Co., John A., Trenton 2, 
N 


851 


Rome Cable Corp., Dept. EM, Rome, 
N. Y 


Wheeler Insulated Wire Co., 1204 E. 


Aurora, Waterbury, Conn. 


WIRE, MAGNETIC RECORDING 
See Magnetic Kecording Wire. 


WIRE, NICKEL. See Nickel and Nickel 
Alloys. 


WIRE, RESISTANCE 
Boston Insulated Wire & Cable Co., 


Dorchester 25, Mass. 
Driver Co., Wilbur B., 150 Riverside 
Harrison, N. J. 


Ave., Newark, N. J 
4445 Lawton Ave., 


Driver-Harris Co., 
Hoskins Mfg. Co., 
Wire Div., Naugatuck, 


Detroit 8, Mich. 
Lewis Eng. Co., 


Conn. 
WIRE, SILVER. See Silver and Silver 
Alloys; Nickel Silver. 


WIRE STRIPPERS. 
Wire. 


See Strippers, 


WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. See Harnesses 


and Assemblies, Wire. 


WORMS AND WORM 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. Se 
Socket Screw, Keys and Wrenches, 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 


New Jersey Zine Co., 160 Front, New 
York 7, N. Y¥. 


WHEELS. See 


ELECTRICAL MANUFACTURING 
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BETTER METERS AT LOWER PRICES MEAN THE BEST BUY FOR YOu 


LOOK AT THESE NEW LOW PRICES 


SE BEST BUY FOR YOU ¢ 


















BETTER METERS AT LOY 
AT LOWER PRICES MEAN THE BEST Bt 
FOR YOU ® BET] 


BEST BUY FOR 


T LOWER PRICE 
THE BEST BUY 


e BETTER ME’ BUY FOR You 


LOWER PRICE TITER METERS 


(TER METERS OWER PRICES 


ERS AT LOWER PR. OU @ BETTER ME’ 


RICES MEAN THE BEST R METERS AT LOWER 


W ...more than ever Triplett gives you your best buy in 
meters, all with time-tested features, a famous Triplett 
Double-Bridge Construction; special pole piece design for the best 
accuracy and sensitivity; alnico V magnet; plus the finest engi- 
neered components, many of which are made in our own plants. 


Representative Prices—3-Inch Panel Style 
Model 321-T D.C, Microammeters 


0-20, $13.60 0-500, $8.30 0-50, $10.90 


0-100, $10.40 0-200, $8.90 
For detailed information see your distributor or write . . . 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
Bluffton, Ohio, U.S.A. 


in Canada: Tripplett Instruments of Canada 
Georgetown, Ontario 


ARE YOU LOOKING FOR QUALITY 


WN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 





OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
WITH OR WITHOUT GEAR UNITS. 





OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 
WRITE: “RAE” MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 





FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


* WRITE FOR BULLETIN 8-DF * 


KRUEGER & HUDEPOHL 


) WALSH BUILDING CINCINNATI 2, OHIO 
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EAN THE BEST | 
bay BUY FOR YOu ® | 





ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 





Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 lbs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 





GRIPMASTER ALL-METAL TYPE 








A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special 

Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchor ond protects terminals 
against je 


GRIPMASTER CLICKON TYPE 









All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull ond prevents un- 
ravelling of insulation. F sizes. 


tig Ceiba Wide ad: 


= - types of — equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 








WIRE BINDING SLEEVES 
For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 








COIL SPRING SAYS: 





for New 
Electronic 


SANGAMO CAN HELP YOU... 


Sangamo has the designing, engineering and 
manufacturing experience to do an excep- 
tionally good job of supplying capacitors 
for your new developments in the field of 
electronics. 




















Specialized experience gained by applying our 
capacitors to our own complex electronic 
equipment, which we are constantly building 
for the Armed Forces, is at your service. If you 
have a capacitor problem, Sangamo engineers 
can help you. 


You can choose from a complete line of paper, 
- ; mica, electrolytic and button capacitors 
for every industrial, electronic and radio 





@ To help keep the unit cost of your product down, let application. oils 
us give it a careful check-up, spring-wise. Many times 

our engineers can recommend changes in spring applica- Write for Sangamo Capacitor Catalogs: 

tion that will effect substantial reductions in your spring Button Catalog No. 830 Paper Catalog No. 832 
cost requirements — without lowering product quality. 


in un obligation get your spring check-up mienalt Mica Catalog No. 831 Electrolytic Catalog No. 825 


No order too large or too small s 


* 






ASDAAATILRTDN TT 


7800 FINNEY AVE. * MIcuican 6318 
CLEVELAND 5, 0. 









In Caneda: Sengame Company Limited, Leaside, Ontario 


ELECTRICAL MANUFACTURING 


THE RAJAH SOLDERLESS 


SU 


Used Extensively by Manu- 
facturers of Oil Burners, 
Radio, Testing Devices Ma- 
chines, Appliances and Equip- 
ment. 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 

Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rafah co. 


TRADE MARK 








BLOOMFIELD NEW JERSEY @ 





LAST CALL 
FOR ENTRIES! 


JUNE 30th is the final closing date for entries in the 
11th ANNUAL ELECTRICAL MANUFACTURING PRODUCT 
DESIGN AWARDS COMPETITION. If you were planning 
to enter your new or redesigned product in this year’s 
Competition there’s no time to lose in wrapping up 
the story of your design accomplishment. For details 
on eligibility requirements and procedure, see pages 
90-91 of the May issue. 











! ‘o Slater Switches @ 
are used in %& 

 Meatbde 

+ Mixers 

* Toasters 

e« Recorders 

* Bus. Machines 

e Projectors 


* Sterilizers 
¢ Displays 


ORDER SLATER SWITCHES | ‘ 
IN 1,000 OR 1,000,000 LOTS % 
SLATER <Y 


ELECTRIC & MFG. CO.., Inc. 
Woodside, N. Y. 
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3 WAYS 


TO MAKE 
BETTER 
COILS... 


Flat type for lowest cost? 


_— 


and maximum winding area? 


Which type 
DO YOU need? 


PRECISION 
BOBBINS 


Regardless of the particular type Bobbin you select, 
you can be sure that it will be the lightest, strongest, 
most efficient base you can use for your coils. Why? 
. . . because Precision Bobbins are built that way. 


First, the cores are spirally wound and heat treated 
for greater strength and less weight. Then, the 
tube ends are swaged, locking the vulcanized fibre 
flanges in place. Finally the entire Bobbin is impreg- 
nated to form a seal between the tube and the flange 
giving it better electrical characteristics. Impregna- 
tion also permits the attachment of terminal lugs 
to the flanges to meet Underwriter’s requirements. 


Precision Bobbins have room for larger gauge, or 
more wire of the same gauge in the winding area. 
Better insulation makes insulation strips unnecessary, 
giving closer windings, stronger magnetic fields. 


Let us make up a sample for you 


Any shape, any size, 
round, square, rec- 
tangular, in dielec- 
tric Kraft, Fish Pa- 
per, Cellulose Ace- 
tate or combina- 
tions. Absolutely no 
obligation. Clip cou- 
pon below—today. 


om eee oe ee oe 2FREE SAMPLE 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 
Please send complete information on Precision Bobbins and 


sample in shape. 
Name Title 
Address 
City Zone State 


283 


Recessed type permitting flush mounting 


Embossed type for straight inside flange? 


But what about the 
DISAPPEARING ACT 


ELA OL A hee NEE LET LEM ST —-_ 


ea 


Densheath Type TW Building Wire with its 
special thermoplastic insulation is sound pro- 
You might be even more mystified to discover just how duction insurance in any plant. It will not sup- 
port combustion, is long-aging, impervious to 
much of the electric power you pay for isn’t there when acids, oils and alkalis. It is recognized by the 
National Electrical Code for circuits up to 600 
volts and temperatures up to 140° F... . and 
loaded, over-extended, obsolete wiring* that slows for wet and oily locations. Being light weight, 
with a smooth, slick finish and without braid, 
down motors and men. Densheath pulls through easier . . . resists abra- 
sion. Permanent, bright colors for quick circuit 
identification. Write for literature. 
trical contractor or utility power salesman knows how This is important, too—for rewiring in exist- 
ing raceways, the Code recognizes the smaller 
diameter of Densheath TW and permits more 
conductors to be pulled in the same size con- 
duit. Below, a typical case— 


it gets to the machines. It’s the black magic of over- 


Your plant power engineer, consulting engineer, elec- 
to materialize your vanished power, Better ask ...soon. 


*WIRE AHEAD .. . a comprehensive discus- 
sion of preventive maintenance, points out Y2"" CONDUIT 
the symptoms of inadequate wiring, presents 
detailed plans for anticipating electrical de- 
mand. Forty-eight factual pages of practical 
information and suggestions free on request. 


3 #10 Wires 6 #10 Wires 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4, N. Y. 
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ACCURACY, 


LOAD OR 


“_POWER SOURC 
-_ G VOLTAGE, 


PRIMARY Tl 
A cTep BY VARYIN 


PRACTICALLY UNAFFE 


TEMPERATURE. 


At long last an accurately controlled motor drive is available for Direct 
Current in a wide range of output speeds for use in computors, recorders, 
timers and controls. 


Precision timing is obtained by the use of a temperature-compensated clock 
escapement which pulses the motor circuit. This synchronizes the motor 


electrically with the speed of the escapement. : 
Te ge 
A..WEIrIAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 
Design end Menviedure of Electrical Timing Devices 


SPECIAL FEATURES 


@ EXTREME ACCURACY 


@ REVERSIBLE 

@ COMPACT Send for Catalog 

@ LIGHT WEIGHT sheet on D. C. Tim- 

Slee oP ing Motor with 
TEMPERATURE, Chronometric Gov- 
LOAD ernor ... Our staff 


is at your service. 
ELECTRICAL MANUFACTURING © 
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Don't put up with make-shift assemblies when it is so easy to get the 
RIGHT horsepower, the RIGHT shaft speed, the RIGHT construction 
features, the RIGHT mounting . . . all combined into one compact 
power package. 

Master Motors are available in millions on millions of types and 
ratings (up to 150 HP) giving you a selection you can get nowhere else. 
This permits you to choose a power drive tor each job that's just right 
ae Lois drive that will add greatly to the compactness, appearance, 
safety, and economy of each of your motor applications.. 

See how the designer of this brick 
making machine has used two differ- beds Can 
ent Master units that are just right for 
his purpose . . . one, a motor with right angie worm gear unit, the 
other a motor with parallel shaft reduction unit and an electric brake 
for quick controlled stopping. 

Select the RIGHT power drive from Master's broad line and you can 
increase the saleability of your motor-driven products . . . improve the 
economy and productivity of your plant equipment. That's the horse- 
Pre way to use horsepower. 


THE MASTER ELECTRIC COMPANY + DAYTON 1, OHIO 


always be right 





you can Be SURE.. 1¢ irs 


Westinghouse 


mofe heat control 


What is your problem? 15,000,000 and more indi- 
vidual applications are evidence that Westinghouse 
Thermostats—coupled with Therm-a-neering service 
—solve control problems successfully. 

One reason for this is the variety of Westinghouse 
Thermostats. Each has qualities especially applicable 
for certain types of heat control. Take the Uni-Therm. 
It’s particularly useful for irons, ironers, fryers, melt- 
ing pots, dishwashers, table stoves, electric ovens 
and, in fact, any application where quick response 
and accurate temperature control are important. 

Close contact with the heated surface reduces the 


Therm-a -heering. A HEAT AND CONTROL EN-. 
GINEERING SERVICE THAT OFFERS: 

ENGINEERS —thermal and electrical engineers to 
work with your own staff. 

RESEARCH —a well-equipped laboratory for testing 
full-scale models. 

PRODUCTION —a modern plant devoted entirely to 
heating units and controls. 

EXPERIENCE — world’s largest maker of bimetallic 
thermostats. 






problems to solve 


differential between operating and thermostat surfaces. 
This shorter heat path from heated surface to Bi-metal 
maintains a uniform temperature from no load to full 
load. The result is close accurate control. 

The Uni-Therm may be your answer. But, whatever 
your problem, Westinghouse can supply practical, 
reliable thermostat control backed by sound engineer- 
ing ... careful manufacturing. . . thorough testing. 
Let Therm-a-neering work for you. For complete in- 
formation contact your Westinghouse representative, 
or write Westinghouse Electric Corporation, 180 | 
Mercer Street, Meadville, Pa. J-10353 























HEATERS AND THERMOSTATS 








